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Agitated vessels: a critical look at film coefficients for heat transfer—p. 133 


Engineering data enhance ion exchange’s versatility as an important processing tool—p. 115 


Cost equations define minimum investment for batch processing equipment—p. 121 
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A chemical processor was recovering 
gypsum by thickening followed by 
two stages of countercurrent washing 
on standard drum vacuum filters. 

The filtration was not satisfactory. 
Excessive blinding of cloth filter media 
resulted in a daily loss of hundreds 
of pounds of valuable product. 

When an EimcoBelt filter replaced 
the standard drum filter for the first 
filtration stage in this operation, it 
immediately overcame all blinding 


difficulties. Soluble losses were re- 
duced to less than one-third of the 
average former loss experienced with 
the two conventional drum filters . 
resulting in savings of over $200,000 
a year. 

it soon became apparent that the 
EimcoBelt could handle the filtration 
load formerly handled by the two 
drum filters. Accordingly, the second 
stage drum was eliminated from the 
flow-sheet. 


Freedom from blinding is one of several ways the new EimcoBelt 
filter is greatly extending the usefulness of vacuum filters. 

EimcoBelt filter's unique new operating principle removes the filter 
medium from the drum every cycle, discharges the cake and washes the 
medium while it is away from the drum. A thoroughly cleaned medium 


is always returned to the drum. 


Ask the Eimco representative in your area how EimcoBelt filters can 
cut costs in your operations. And write Eimco Filter Division for Bulletin 


F - 2053. 


THE EIMCO CORPORATION 


FILTER DIVISION 
634 SOUTH 4TH WEST 
SALT LAKE CITY, UTAH — U.S.A. 


RESEARCH AND DEVELOPMENT CENTER 
JO! SO. HICKS ROAD, PALATINE, ILLINOIS 





Rubber belt refuses to crack 
when the heat’s on 


Handles hot cargo that baked, hardened and broke other belts 


Th crushed limestone, still 
sizzling hot from the kiln, being 
taken to a discharge bin via conveyor 
belt. The conveyor operates 18 hours 
a day. But keeping it going used to be 
costly. The 200 degree heat baked rubber 
belts, soon they’d crack and break. Av- 
erage belt life was only 5 or 6 months. 

Then a B.F.Goodrich distributor rec- 
ommended a new kind of conveyor 
belt, called Solarflex, designed specifi- 
cally for handling hot materials. This 
belt is made of a special rubber that 
stays soft and pliable at temperatures 
that cause other belts to harden, crack 
and finally break down. 


After 32 months on this job, the 
improved B.F.Goodrich hot-material 
belt shows no sign of wear, looks like 
it will be good for years to come. The 
limestone company has three other 
BFG Solarflex belts handling finished 
lime at even higher temperatures. And 
they, too, are standing the heat far 
better than any belts used previously. 

When you call on a B.F.Goodrich 
distributor for help with a conveying 
pose you can count on getting the 
cind of belting that will keep things 
in your plant moving, cut down on 
repairs, and give you more for your 
money in terms of long, useful service. 
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BFG distributors have full informa- 
tion on this hot-material belt. And, as 
factory-trained specialists in rubber 
products, they can answer questions 
about the many products B.F.Goodrich 
makes for industry. B.F.Goodrich Indus- 
trial Products Co., Department M-910, 
Akron 18, Ohio. 


B.EGoodrich 


CONVEYOR BELTS 
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By 1970 you'll appreciate the lasting value of your 1960 
investment in Bird Continuous Solid Bowl Centrifugals 


Here’s why we can say this and make it stick: 

After 28 years a producer of southern clays retired their first Bird. They now 
have eleven in operation. The veteran unit installed in 1932 had been on the job 
24 hours a day right up to this year. 


Still turning out a fine salt of satisfactory dryness, after 18 years. 
Question: Should this Bird be repaired or replaced? Answer: Fix it up and it’ll be 
good for many more years of faithful service. 


Never opened up for five years. Used for dewatering the lime in a water 
softening plant, the user writes: ‘“‘Since the unit has not been opened since it was 
installed five years ago, it may be time to have a look inside and see if anything 
needs to be done.” 

*‘Another Bird that has been running 24 hours a day since 1940 without 
mechanical attention.’’ So runs the report from a leading producer of inorganic 
chemicals, and it continues, ‘‘Even so, the repairs are quite minor.” 

A billion pounds of salt from caustic is the record of a Bird that has been on 
the job twenty hours a day for the past 8400 days (23 years). Only routine annual 
check-ups have been required. 

These are the kind of service records that can be achieved when corrosion or abrasion 
do not present serious problems. Even when these are factors, Birds outlast and out- 
perform other separating equipment. 

GET THE FACTS, by all means, on comparative dryness of solids, clarity of filtrates, capacity 
and cost per ton. The Bird Research and Development Center stands ready to supply the fig- 


ures based on pilot-scale tests of your own feed slurries. But keep in mind that Birds are buiit 
for the long pull — an investment that brings returns year after year after year. 


MACHINE 
3 @2 COMPANY 


BUILDERS OF THE COMPLETE LINE OF SOLID-LIQUID SEPARATING EQUIPMENT 


Operators of the Bird Research and Development Center for pilot-scale testing 
to determine the correct equipment for the job. Yours to use. 


Application Engineering Offices: 
EVANSTON, ILL. * ATLANTA, GA. * HUNTINGTON, W. VA. * LAPORTE, TEXAS * WALNUT CREEK, CALIF. 
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Nuclear Graphite Notes from 





NATIONAL 


CARBON 


COMPANY 


DIVISION OF UNION CARBIDE CORPORATION, 270 PARK AVENUE, NEW YORK 17, N.Y. 
OFFICES: Birmingham, Chicago, Houston, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Canada: Union Carbide Canada Limited, Toronto 








NO OTHER MATERIAL 
HAS SO MANY USEFUL 
NUCLEAR PROPERTIES 


@ EXCELLENT STRUCTURAL MATERIAL 
@ RESISTS CORROSION 

@ RESISTS THERMAL SHOCK 

@ EASILY FABRICATED 

@ HIGH MODERATING QUALITIES 


@ STRENGTH INCREASES WITH 
TEMPERATURE RISE 





PRECISELY MACHINED GRAPHITE 
FOR THERMAL COLUMNS 





Photo shows inner wall of an 11 foot 
long graphite thermal column. 
Graphite was chosen for this installa- 
tion because it is an excellent moder- 
ator of neutrons with low capture 
cross section. 

This wall has 30 major blocks; the 
other 4 walls have 144 accurately 
machined blocks each. In all, 1300 
precision machined graphite pieces 
are included in this thermal column. 
Close tolerances were held in ma- 
chining each piece. 





Many Universities are now using 


proeyreros see saga ngen 


Graphite Moderated Training Reactors 


Dr. E. F. Leonard, director of Laboratory Work for Columbia University, inserting a 
neutron source of plutonium-beryllium obtained from the Atomic Energy Commission. 


A recently conducted survey shows 
that many universities throughout 
the country are using graphite ex- 
ponential piles for training the sorely 
needed nuclear engineers of tomor- 
row. The survey also points out some 
of the advantages associated with 
graphite which are not found in other 
types of subcritical piles. 

Graphite offers longer neutron dif- 
fusion (approximately 50 cm) and 
permits wider fuel rod spacing to 
assure accurate flux measurements. 
Also flux distortions are easily de- 
termined in graphite piles, 

The structural and machineability 
features of graphite permit students 
to design and construct the pile. 
There are abundant experimental 
data and procedure history available 
on graphite (it’s the oldest type of sub- 
critical reactor) which permit more 


“National” and ‘‘Union Carbide’ are registered trade-marks for products of 


NATIONAL CARBON COMPANY 


time for advanced experiments rather 
than basic fundamental experimenta- 
tion. 

A graphite pile also offers con- 
siderable flexibility. It is easy to 
change configuration, to introduce 
voids, to accurately position samples, 
and the pile can be operated as either 
a bare or reflected system. 


ce ee 


ee 


Dr. T. J. Thompson, professor of Nuclear Engi- 
neering at M.I.T., removing a plutonium-beryllium 
neutron source from the subcritical nuclear 
reactor. 


UNION 
CARBIDE 
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highlights of this issue 


HEAT TRANSFER IN AGITATED PROCESS VESSELS 


What’s the best method for predicting heat-transfer 
coefficients in agitated vessels? It depends on the kind of 
agitator used, writes Pfaudler chemical engineer Edward 
Ackley. His article (p. 133) critically reviews the literature 
in this near-virgin field, introduces new information from 
Pfaudler studies, comes up with recommended equations for 
vessels equipped with paddle, propeller, anchor or turbine 
agitators. 


ETHYLENE COPES WITH GROWING COMPETITION 


Polyethylene and vinyl chloride resins hold the key to ethyl- 
ene’s future growth, according to an Arthur D. Little survey 
(p. 66) of this important petrochemical. Today’s trend 
towards more merchant production of ethylene is expected 
to continue, with supply and demand in “reasonable balance,” 
predict market researchers Messing and Bradley. 


CONSIDER A JOB IN TECHNICAL SERVICE 


Want to move into the sales end of the business, yet capi- 
talize on your engineering training and experience? This 
issue’s You & Your Job feature (p. 142) suggests you try 
technical service. Job satisfaction comes when “you see the 
results of your effort materialize into successful products.” 


MINIMIZE BATCH EQUIPMENT COST 


In design of batch processes, the chemical engineer must bal- 
ance many different factors in order to come up with the 
economic optimum. This article (p, 121) shows how, using 
three worked-out numerical examples. Method is based on 
the iterative solution of partial differential equations. 





spd 


EES Trai tag: 








You'll Find a ‘Buffalo’ Engineer 


WHEREVER AIR OR LIQUID 
iS INVOLVED 


In your business ...in every type of industry, commerce... from 
astronautics to zinc mining... you’ll find ‘Buffalo’ Fans and Pumps performing 
vital air and liquid moving jobs. & From the start, our basic aims have been to build 
quality products... and to provide helpful service in putting these products to work 
for you. Our industry-wide reputation for 83 years best tells how 
faithful we have been to these principles. # Yet with all these years of 
experience, ‘Buffalo’ is still a young company... young in ideas... young 
in the enthusiastic pioneering of new and better ways of handling air or 
liquids. ® Your ‘Buffalo’ Representative is as close as your phone. 
Call him next time you want to put air or liquid to work. 
Buffalo Forge Company, Buffalo Pumps Div., and the Squier Corp. ... 
Buffalo, New York... Canadian Blower and Forge Co., Ltd., 


and Canada Pumps, Ltd. ... Kitchener, Ontario. 


BUFFALO FORGE COMPANY 


Buffalo air handling equipment to move, heat, 
cool, dehumidify and clean air and other gases. 


= Buffalo Centrifugal Pumps to handle most fiquids 
Buffalo Machine Tools to drill, punch, shear, bend, silt, and slurries under a variety of conditions. 
notch and cope for production or plant maintenance. 


Squier machinery to process sugar cane, coffee and rice. 
Special p 7 for chemicah 











EMULSIFICATION 


by their almost unlimited number and properties, allow many emulsion formulations 
not possible with the usual commercial emulsifiers. Two such intermediates, polyglycols 
and alkanolamines, are outstanding for their ability to form excellent surfactants. 
Shown below are samples of polyglycols useful as surfactant intermediates 
and which are available in a virtually limitless range of viscosities. 


EMULSIFIER INTERMEDIATES, 











PROPERTIES OF DOW POLYGLYCOLS 


+ ae viscosity range approx. sol. g./100g. 
description cks, 100°F. water at 25°C. 


For tailor-made POLYETHYLENE GLYCOLS viscous liquids 20 to solid 
surfactants use these £200-E20,000* to hard solids wind 

lyol ‘the | POLYPROPYLENE GLYCOLS viscous liquids 27.7 to 545 P00? 
polyols from ‘‘the men P250-P4000* P2000 up <0.1 


that make the Pn aoe, GLYCOLS viscous liquids 58 to 258 all <0.1 


i ”9 ai 
most of them re viscous liquids 387 to 3650 all <0.1 


POR. VET BENE GLYCOLS viscous liquids 10830 to 26000 all <0.1 


*Numbers indicate average mol. wt. 





ESTERIFICATION 


WIDE SOLUBILITY, LOW TOXICITY MAKE POLYOLS 
EXCELLENT SURFACTANT INTERMEDIATES 


Excellent ability as surfactant intermediates is shown by 
many of the Dow polyglycols. Because of the extremely 
wide choice of Dow compounds in this class, chemists can 
use them in surfactant production and be highly specific 
about low toxicity, low reactivity, specific solubilities in 
water and organics, and other properties. 


Polyglycol intermediates used in the production of fatty- 
acid esters give controlled surface action useful in washing, 
softening, dyeing, and finishing. Being nonionic, the poly- 
lycol fatty acid esters are important as suspending agents 
or dye pigments and as emulsifiers for oils and greases in 
fat liquoring. These esters find wide use as surfactants, 
dispersants, and wetting agents. Hydrophobic polyglycols 
can be converted to surface-active agents by sulfation, 
polyethylation, or reaction with other water-solubilizing 
intermediates. 


Dow is basic in polyols. By having the widest line of 
starting oxides (ethylene, propylene, butylene, styrene, and 
epichlorohydrin), Dow has the ability to produce an 
unlimited number of new compounds. And by being a 
producer of all starting and intermediate materials, from 
hydrocarbon to oxide to glycol to polymer, Dow achieves 
a polyol quality which is a standard for the industry. 


In addition to the availability of the polyglycols formed 
by adding a single oxide to a single glycol, Dow has 
developed a technology covering an unlimited number of 
variations using other starting materials. (See chart.) 


SAPONIFICATION 





SPECIFY NEEDED SURFACTANT PROPERTIES THROUGH DOW POLYOL VARIATIONS 





SINGLE OXIDE + SINGLE GLYCOL 
These are represented by all the standard Dow polyols described at the left. 
They are all available with complete technology. 





ADDITION OF TWO OR MORE OXIDES TO A POLYOL 

Problems that affect the “single” polyglycols above can often be overcome by 
multiple-oxide compounding. Example: high molecular weight polypropylene 
glycols have many useful properties but they are insoluble in water. Dow poly- 
glycol 15-200, made from two oxides, is soluble in both water and organic solvents. 





ADDING PROPYLENE AND ETHYLENE OXIDE TO MATERIALS OTHER THAN 
GLYCOLS—Starting materials such as propylene oxide or ethylene oxide reacted 
with phenols and fatty acids are used in making several surfactants valuable as 
emulsifiers, detergents, and wetting agents. The important property achieved 
is surface activity resulting from a proper balance of oil solubility and water 
solubility in the molecule. 





ADDING COMBINATION OF OXIDES IN “BLOCKS” 

Usually, when two or more oxides are used, they are added simultaneously and 
the resulting polyglycol represents a compromise between the properties of each 
oxide. However, adding oxides separately—by block addition—means that the 
properties of each may exist side by side. Many surfactant manufacturers use 
the block addition method to get the right hydrophilic-hydrophobic balance for 
surface activity. 











Find out how “tailor-made” Dow polyols can solve problems or improve your 
existing products for you. Write to “The men that make the most of them.” 


MIXED ISOPROPANOLAMINE GIVES SOAP BETTER 
SOLVENCY AND COLOR STABILITY 


Mixed isopropanolamine, a new member of the Dow 
alkanolamine family, has superior emulsification character- 
istics (better solvency and color stability) while retaining 
most of the desirable characteristics of other alkanola- 
mines. Like triethanolamine, mixed IPA combines with 
free fatty acids to form soaps. These soaps find wide use 
as emulsifying agents for low-cost, easily peegeanes stable 
emulsions. But here’s a valuable difference. The soaps of 
mixed IPA are completely soluble in hydrocarbons such as 
naphtha, gasoline, and mineral oil in all proportions 
whereas TEA soaps are not. This property of mixed IPA 
yields solvent emulsions with greater stability. 


Color stability is another outstanding characteristic of 
mixed IPA. Both the increased emulsion stability and the 
resistance to color change are important in products 


The Dow Chemical Company, Midland, Mich., Chemicals Merch. Dept. 426AK8-22. 
Cc) 15 Series Polyglycols Booklet 
CJ Polypropylene Glycols Booklet 


& Choosing the Right Polyglycol 
Cc] Polyethylene Glycols Booklet 


Position Company 


Address 


City sini iisicitanial Zone 
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subject to long storage periods or extended shelf life. 
Mixed IPA may be substituted pound-for-pound for TEA 
since the equivalent weights of the two are approximately 
equal. Mixed IPA soaps are used as emulsifiers in dry- 
cleaning soaps, soluble textile oils, wax removers, metal cut- 
ting oils, cosmetics, emulsion paint, and in other products. 





TYPICAL PROPERTIES __ 


Freezing Point 4 
Pounds Per Gallon at 25°C... .. . .8. 
50% | Viscosity at 25°C., centipoises. . 
Viscosity at 60°C., centipoises... .44.6 
Flash Point (Cleve. Open Cup) . .255°F. 
Fire Point (Cleve. Open Cup)... .260°F. 
Slightly Ammoniacal 


MIXED IPA SPECIFICATIONS __ 


Monoisopropanolamine 10—15% 
Diisopropanolamine 

Triisopropanolamine........ VA 
Apparent Equivalent Weight .137—143 
Water, Maximum 9.5% 
APHA Color, Maximum..........100 
Specific Grav. 20/20°C. . .1.002—1.012 








*Sets to a glassy solid below —30°C. 


THE DOW CHEMICAL COMPANY 
Midland, Michigan 














CORROSION meets its match 


in Alcoa aluminum conduit 


Here’s an electrical rigid conduit that you can install and forget. 

Alcoa aluminum conduit solves most corrosion problems in and around 
chemical plants. 
Aluminum protects itself Unlike other conduits, which require some kind of 
coating, aluminum forms its own protective film. This film forms naturally in 
the atmosphere and in the presence of oxidizing agents. Damaged spots are 
self-repairing—almost instantly! The natural oxide coating on aluminum 
takes the place of factory coatings on conventional conduits and only under 
unusual conditions is any other protection required. 


Other advantages Corrosion resistance is just one good reason for selecting 
aluminum conduit. Its light weight (about 4 as much as steel) makes it easier 
to handle and install. Alcoa aluminum conduit is also nonmagnetic and non- 
sparking. 

How about cost? Consider initial cost, savings in installation and mainte- 
nance, and service life. You’ll see that . | 
Alcoa aluminum electrical rigid conduit 

stacks up as a sound investment. 


More information For specifications, or 

answers to specific questions about the 

use of aluminum conduit in corrosive 

environments, contact one of our nearby 

representatives. Or write to Rome Cable 

Division of Alcoa, Dept. 22-80, Rome, 

New York. . 


ir O ivi FF. C A B LL Ee NO CORROSION despite moisture, chemicals 
and vapors in the basement of this sewage 
DIVISION OF A LC OA disposal plant in Cleveland. Installed in 1932, 
this Alcoa conduit still looks almost like new. 





gone” 
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‘Honeywell 


HONEYWELL SINCE 1885 
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ANNOUNCING THE TEXACO 


‘““Stop Loss’”’ 
Program 


Created to starve a scrap pile at its source... 
and all it represents ~ 


* Bearings ruined before their time 


by Improper lubrication Downtime caused by a man 


with the wrong grease gun 


Lubricants wasted 
by over-lubrication 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 
14 August 22, 1960—Cuemicat ENGINEERING 





Even though your plant is already an efficient operation, a Texaco 
“Stop Loss” Program can yield important savings in maintenance, 
production, purchasing and inventory. 


What it is; why it will work for you. The If yours is an average chemical plant, 
Texaco “Stop Loss” Program is a com- _ the adoption of this program will actually 
plete package specifically designedto mod- show up on your profit sheet. That’s 
ernize your lubrication practices—to keep __ because the savings from “Stop Loss” go 
pace with your updated production and __ directly into net profits. 

marketing procedures. “Stop Loss’’ is Lubrication, far from being an expense 
based on our years of experience inorgan- _item, is actually one of your most effective 
izing lubrication in the chemical industry. cost control tools! 


HERE’S WHAT YOU NEED TO HELP STARVE YOUR SCRAP PILE 


These components of the Texaco “Stop Loss” Program 
are available to interested plant groups: 


1. New 20-minute sound-color film ‘‘Stop Loss with 
Organized Lubrication”—created to show the many oppor- 
tunities for cost control through organized lubrication 
practices. 




















2. A Lubrication Control System that takes the guesswork 
out of lubrication scheduling. It costs almost nothing to 
install, yet can save as much as 15% of your mainte- 
nance costs. 





















































3. A film “package” for various departments. This con- 
sists of educational films that cover the selection and 
application of greases, hydraulic oils, cuttings oils, etc. 


4. Co-ordinated booklets on the film subjects plus many 
others that can be used as guides in specific areas. 


We believe that a modern Texaco “Stop Loss” Program will 
produce a package of economies in your chemical plant. 





MAKE YOUR RESERVATION TODAY TEXACO INC., Dept. CE-CP-41 
to see one of the year’s most important 135 East 42nd Street 
management movies! New York 17, N. Y. 


Please arrange a showing of “Stop Loss’ at my plant. 


Name 





Title 








Throughout the United States 
Canada « Latin America « West Africa (Please attach to your letterhead) 
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Quality control .'influences 
every G.E. operation, from 
order receipt to shipment 






PRODUCT INNOVATION 


Product research and de- 






velopment is advanced in 
all 98 G.E. laboratories 


APPLICATION 
ENGINEERING 


. Customer-oriented applica- 
tion engineers assist you 
with systems integration 


ANALYTICAL 
ENGINEERING 


The. latest tools of process 
analysis are available for > 
studies of your problems 


INSTALLATION AND 
SERVICE ENGINEERING 


Expert on-site assistance 
gives you smoother instal 
otit-laMmelile Me telall-tmmetielaetls) 


SYSTEM CO-ORDINATION 


G.E.'s systems experience 
focuses the full Company 
¢apabilities on your order 


~ NATION-WIDE 
SERVICE SHOPS 


More than 50 G.E. Service 
~ Shops offer you ‘round-the- 


clock maintenance -service 


PROMPT DELIVERY 


Accurate delivery cycles put 
your new G.E. equipment 
to' work for you—on time 


VALUE ANALYSIS 


Value Analysis. gives you 
optimum combination of : 


elaeoltlam cel lticmelaleMstaelalelaany 


helps give the petroleum and chemical industries 
PROCESS FLEXIBILITY 


Recognizing your urgent needs for flexibility to meet fast-changing process 
requirements, General Electric is constantly developing more versatile 
products. General Electric investment in research and development, currently 
more than three times as much per sales dollar as the average for all industry, 
keeps G-E product versatility in step with your process requirements. 


AN EXAMPLE OF GENERAL ELECTRIC PRODUCT INNOVATION is the new 
gyro-integrating true mass flowmeter. This versatile instrument continuously, 
accurately, and directly measures, in pounds, fluid streams over wide 
fluctuations in flow rate, density, pressure, temperature, and viscosity. The 
mass flowmeter eliminates the time-consuming—and sometimes erroneous 
—conversion of volume to weight. And one basic meter accurately measures 
a great number of industrial liquids and gases. 


FOR MORE INFORMATION on G.E. product innovations that give your 
processes additional flexibility, call your local General Electric Apparatus 
Sales Office. General Electric Company, Schenectady 5, N. Y. 651-01 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 


NEW GENERAL ELECTRIC true mass flowmeter 
handles many different process measurements: 








LIQUEFIED GASES * INDUSTRIAL LIQUIDS __ 
e ape, Pela a) ; : 
NATURAL GAS + REFINERY GAS + INDUSTRIAL GAS 


ve imei aes 
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INDUSTRIAL GAS TURBINES, pioneered by General NEW CUSTOM '8000"* a-c motors SYNCHRONOUS MOTORS with 

Electric in 1948, are continually being improved for are guarded against damage from new and improved insulation 

simultaneous double duty: reliable shaft power and moisture and chemicals by special systems operate reliably under 

economical heat for process hot air or steam. Polyseal* insulation systems. many process conditions. 
*Trade-mark of General Electric Company 





Chemical Newsfront 





“ANTI-SUNBURN LOTION” FOR PLASTICS provided by Cyanamid’s new CYASORB® UV 814 ultraviolet light-absorbing chemical. Left—A 
month in the Arizona sunlight renders a sample of polyethylene brittle as an eggshell. Right -When protected with only 0.5% 

th UV 314, the same plastic remains flexible even after four months in the same sunlight. Qyasorb UV 814 works same 
wonders for polypropylene. Fiber, sheet, film, and molded plastics can now be light-stabilized. (Intermediates Department) 
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‘BETTER RIGID URETHANE F ne (TMG). 
Kinetic studies show TMG favorably active on price-performance 
basis in catalyzing primary and secondary hydroxyl reaction with 
NCO. Anticipated advantages include ease of handling, better 
cross-linking, minimum odor in final product, and possibly improved 
aging under high humidity. (Market Development Department) 


NEW SALES APPEAL FOR ACRYLIC FIBERS! Five Cyanamid 
CALCOZINE® acrylic dyes have a history-making new look. They 
require no expensive retarders—no modifications that weaken light 
fastness. In addition they permit ease of application, simplified 
leveling and stripping, deep penetration and hi h spotting resist- 
ance. Versatile, they work well with true or modifi 


ified acrylics on all 
types of dyeing equipment. *Trademark 


(Dyes Department) 


AMERICAN CYANAMID COMPANY 


SO ROCKEFELLER PLAZA. NEW YORK 20. WN. Y. 
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ON THE CARPET! Cyanamid’s ANTIOXIDANT 2246® forms only 
a small, but vital, part of the latex backing that locks carpet loops 
in place. It prevents oxidation, keeps rug coatings free of brittleness 
and cracking, and minimizes discoloration. 

(Rubber Chemicals Department) 


ee ee ee gt ee eee 


For further information on products in this advertisement, wire, 
phone—or mail this coupon to: CE-80 


AMERICAN CYANAMID COMPANY 
30 Rockefeller Plaza, New York 20, N. Y. 


Please send me additional information on 


[1] CYASORB UV 314 LIGHT ABSORBER 
0 ™s 

(0 ANTIOXIDANT 2246 

(0 CALCOZINE ACRYLIC DYE 


DT 
Company. 

Position or Title. 
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Horizontal 


Single-stage, steam-driven hydrogen recycling 
compressor in a modern refinery. 


Four Class H-CE, four-corner Compressors supply all require- 
ments in a large automobile plant. 


A 250 hp. four-stage compressor in an air sepa- 
ration process. 


Three-stage, Class H-CE Compressor installed in 
a chemical plant. 


Chicago Pneumatic offers a wide variety of designs of compressors 
in sizes up to 5,000 horsepower and for pressures up to 15,000 psig. 

Included are the Class O horizontal duplex and the Class H hori- 
zontal four-corner in addition to the Class FE balanced-opposed. 

The horizontal! duplex machines are preferred for many applica- 
tions because of their low speeds, greater accessibility, greater flexi- 
bility of cylinder arrangements for many multi-stage installations, 
and lower maintenance cost. 

For complete information, write: Chicago Pneumatic Tool Com- 


Se ne a oe erene SUNS Omron pany, 8 East 44th Street, New York 17, N.Y. 
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Duplex LOW SPEED 


@ Motor or steam drive 
@ 200 to 2,000 hp 


@ Vacuum to 15,000 psig 


Chic ago Pneum atic 8 East 44th Street, New York 17, N.Y. 


AIR AND GAS COMPRESSORS ¢ VACUUM PUMPS « PNEUMATIC AND ELECTRIC TOOLS « DIESEL ENGINES e ROCK DRILLS * HYDRAULIC TOOLS 
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How complex is your drying problem? 


FOR THE CHEMICAL PROCESS INDUSTRY: Stokes offers a 
complete line of vacuum dryers, atmospheric drum dryers 


and flakers, size reduction and tabletting equipment. 








LET STOKES UNIQUE VACUUM DRYING 
EXPERIENCE and EQUIPMENT WORK for YOU 


Processing tonnage quantities of materials in an 
inadequate vacuum dryer can be time consuming 
and costly. That’s why Stokes experienced vacuum 
engineers study each drying requirement indi- 
vidually . . . then design the drying system to meet 
your specific needs. Drying systems from —60°F 
to 400°F, and in capacities from a few pounds to 
several tons are available . . . along with application 
engineering, laboratory service and pilot plant 
operations. Stokes puts its 50 years of vacuum and 
processing experience to work on every drying 
problem . . . bringing you both money-saving and 
quality results. What’s more, Stokes manufac- 
tures all its own pumps and accessories to assure 


you one-manufacturer responsibility in addition to 
unparalleled vacuum know-how. 


Stokes will work closely with your engineers to 
thoroughly explore the production problems. . 

make recommendations on the basis of a practical 
knowledge of process operations . . . and confirm 
the recommended equipment by actual pilot plant 
production in the Stokes laboratory, if necessary. 


Our representative in your area will initiate Stokes 
action to assure the best answer to your drying prob- 
lem. Why not call him soon. Or if you prefer, write for 
new summary 
booklet on dry- 
ing applications, 


Chemical Process Equipment Division 


F. J. STOKES CORPORATION * 5500 Tabor Road * Philadelphia 20, Pennsylvania 


Pictured above is one of two Stokes rotary vacuum dryers used to process 
Xanthates in the Welland plant of North American Cyanamid, Ltd. Con- 
finveus operation that means no maintenance shutdowns, process uni- 
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formity that means more pounds of salable product, and operating 
efficiencies that mean more profit are standard features of these Stokes 


rotary vacuum dryers. 





Why Hunter 
Packing Company 
USBS 


STANOIL 


Industrial Oil 








Quick facts about 
STANOIL Industrial Oil 


e Antioxidant gives oll resistance 
to chemical change, minimizes 
deposits. 

e inhibitor “plates out” on metal 
surfaces, prevents corrosion. 


e Receives special refining to elim- 
inate emulsion problems. Con- 
tains additive to minimize foaming. 


e High viscosity index. Resists tem- 
perature change. 








Two reasons: (1) STANoIL is a superior oil. (2) 
Along with Stanor, Hunter Packing receives 
experienced lubrication technical service. 


A special antioxidant in Sranort gives the oil 
resistance to chemical change. Deposits are min- 
imized. The oil has a high viscosity index, is 
resistant to temperature change. It lubricates 
effectively at both high and low temperatures. 
Due to special refining techniques, STANoIL will 
not readily emulsify. A special additive minimizes 
foaming. Stanoit has a low pour point. It flows 
freely at low temperatures. A rust inhibitor in 
Stanort “plates out” on metal surfaces. 


W. P. “Sandy” Wehking, the Standard Oil man 
who calls on Hunter Packing Company, has 
plenty of experience in technical service work. 
He’s been at it for 17 years. Sandy studied chem- 
istry at Blackburn College. He has also completed 
the Standard Oil Sales Engineering School. 


To get more information about StTanor Indus- 
trial Oil and to obtain technical help on your 
lubrication problems, call the Standard Oil office 
near you in any of the 15 Midwest or Rocky 
Mountain states. Or write, Standard Oil Com- 
pany (Indiana), 910 South Michigan Avenue, 
Chicago 80, Illinois. 


Temperature check, Frank Persson of Hunter 
Packing Company and Standard Oil lubrication 
specialist W. P. “Sandy” Wehking inspect one 
of four compressors in Hunter plant = 
that uses Stanoi Industrial Oil. 


* 
¢ 








MAKING NEW AMMONIA PLANTS 


STILL BETTER INVESTMENTS 


Recent developments by The M. W. Kellogg Com- 
pany in steam reforming make the production of 
ammonia by this process more efficient, more eco- 
nomical to install and operate, and more adaptable 
to individual conditions than ever before. 


IN GAS PREPARATION, Kellogg now can design 
a plant for any combination of waste heat recovery 
suitable to the situation, and can achieve heat bal- 
ance in the plant if desired. High pressure and low 
pressure feed can be used as economics dictate. 
Feedstocks can include naphtha as well as natural 
and refinery gas. 


IN GAS PURIFICATION, Kellogg now can offer 
the optimum combination of methods to accomplish 
each step, including MEA and hot carbonate to re- 
move CO2, and copper liquor and methanation to 
remove CO. 
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Throughout the entire installation—from furnaces 
to synthesis converters—Kellogg’s improved steam 
reforming process offers today’s ultimate in low-cost, 
high-yield ammonia plants. 

Among the many ammonia plants engineered and/ 
or erected by Kellogg throughout the world since 
1944 is the 300 T/D installation for Solar Nitrogen 
Chemicals, Inc. at Lima, Ohio, shown above. M. W. 
Kellogg is now designing and will erect a second 
plant for Solar—at Joplin, Mo. 

For detailed engineering and economic data on 
Kellogg’s steam reforming process, write for new 
booklet. 


THE M.W. KELLOGG COMPANY 


711 Third Ave., New York 17. A subsidiary of Pullman Incorporated 


= 


Offices of other Kellogg companies are in 
Toronto, London, Paris, 
Rio de Janeiro, Caracas, Buenos Aires 





How our small plant solved 
its waste disposal problem 
WITHOUT CAPITAL OUTLAY.... 





Pat. No. 2,900,096 


DEMPSTER-DUMPMASTER Equipped Seine 
Provides Containers and Service for Small Fee i 


Our small Midwestern manufacturing firm did not generate enough 

refuse to justify ownership of its own refuse disposal system. Yet, it 

was plagued by * aac trash piles, fire hazards and scattered refuse 

in the plant yard. 

Our fo engineer then heard of a DEMPSTER-DUMPMASTER 

equipped private hauler in the adjoining city. A survey revealed that 

two big-capacity refuse containers, placed one at each end of the plant, 

age handle the —_ yee accumulation. a rr en epee taker 
e private hauler placed the containers, and a small monthly fee 

covered maintenance, labor, hauling and dumping refuse. No capital sate Coaaar we air 

outlay was involved, disposal costs were reduced, and plant house- 

keeping was vastly improved. 

In all major cities, private haulers who own DEMPSTER-DUMP- 

MASTER equipment render fast, efficient, low-cost refuse storage 

and collection service. They place one or 100 containers at your 

— a a reasonable fee. A free brochure describes their service 

in detail. 


Free Brochure and Name of Nearest Private Hauler on Request 


Dept.cE-8 DEMPSTER BROTHERS Knoxville 17, Tenn. 


DEMPSTER-DUMPSTER [| — DEMPSTER-DUMPMASTER DEMPSTER COMPACTION 
. TRAILER 


UMPMAST.E 
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Complete size reduction... 
from start to finished product... 
in a single Williams Hammer Mill 





Cut costs as much as 50% on production...up to 75% on equipment 


In all normal crushing operations, a veyors, drives, other equipment, spe- 
WILLIAMS BUILDS THE BEST Williamsheavydutyhammermillcan cial foundations and additional hous- 
take most material and, in a single ing. 
pass, reduce it to finished size! Pro- Williams hammer mills are built for 
duction economies alone, in labor, daily rough and rugged service. Extra 
power, maintenance, as well as stepped ‘ 
: heavy manganese steel liners and 
: up output of better quality and more anal ett - hafts 
Separators uniform products, will cut costs up to ~*~. Se: ee —— 
50%. —————-___ sive parts and reinforcements, all defy 
er shock and wear, reduce downtime and 
Savings in original installations, as replacements to nil. 
a Bs ty ’ ‘ecnah ~ ay ec If the cost price squeeze is one of your 
eee eee Seconcary problems, get the facts about Williams 


Vibrating Feeders Impactors “nN: 
Screens crushers unnecessary, a Williams ham- h : Wri 

. : re ammer mills. Write now for catalog. 

mer mill will eliminate all extra con- od te f g 








PATENT CRUSHER & PULVERIZER CO. 


2706 N. 9th St. St. Louls 6, Mo. 


\ 
Oldest and Largest Manufacturers of Hammer Mills in the World 
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In pumping chemicals, maximum service satisfaction is 
dependent on two factors. Design and construction quality 
constitute one factor; the other is the accuracy of the foundry 
in meeting metallurgical specifications for corrosion resistance. 

Because LaBour pumps embody such important and exclu- 
sive features of design it is perhaps easy to overlook the fact 
that LaBour foundries employ equipment and techniques 
second to none for precise control of alloy composition and 
grain structure. 

That’s why, when you buy LaBour, you get two-fisted 
performance assurance. Top ability to resist corrosion and 
top ability to move liquids economically and dependably 
are combined in these pumps. Ask for Bulletin B-Ib. 





REGULAR PRODUCTION IN 
LaBOUR FOUNDRIES INCLUDES 
THESE ALLOYS: 


Electric Furnace Cast Iron 

Bronze 

Lead 

Aluminum 

R-55 (Chrome-Nickel) 

Y-17 (Chrome-Nickel- 
Molybdenum) 

Y-30 (Nickel-Molybdenum) 

149 Stainless Steel 

304 Stainless Stee! 

316 Stainless Steel 

Elcomet K (High Nickel Stainless) 











ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. 


28 


ELKHART, INDIANA, U.S.A. 
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“4No lubricant to 
contaminate ladings” 


ACF; non-lubricated Ball Valves 


ACF Ball Valves are specially designed for ladings that require 
absolute purity. There is no lubricant, no possibility of contamination. 
The chrome-plated ball is suspended between Teflon seats under 
compression for leakproof sealing. 


A quick quarter-turn operates this rugged valve. Specify it. 
You'll get efficient, economical performance. Available at leading ACF non-lubricated Ball Valves 
supply stores everywhere. feature full bore conduits, Teflon 
stem gaskets and seats that are 


Service-proved for 5% years with such ladings as: gasoline 
sealed from the lading flow. 


¢ alkalis + liquefied petroleum gases * acetone * synthetic fuels 
¢ paint solvents * toluol + alcohol. Working Pressures: In carbon steel 
with ASA ratings of 150 and 300, 
' and a few sizes in ASA 600; in 
WRITE FOR CATALOG 1000 semi-stee! with 200 and 400 pound 


ratings. 


- +4 4c a“ 
pivision or QCf inousrtries ! Sizes: ¥2" through 6”. 


I 
INCORPORATED 


P.O. BOX 2117, HOUSTON, TEXAS 


5911-R2 








Shown above is one of two 12’ x 450’ Traylor 
rotary kilns designed and built to meet the re- 
quirements of the Standard Lime and Cement 
Company, Martinsburg, West Virginia. Both are 
wet process kilns driven by dual drives with 
forged steel riding rings and forged steel sup- 
ports. These kilns feature the Traylor-designed 
chain systems and dust return scoops. They 
are fed by a Traylor slurry feeder. 


Write today outlining your kiln requirements and let our engineers make 
recommendations . . . or write for Bulletin No. 1115. 


TRAYLOR ENGINEERING & MANUFACTURING 
DIVISION OF FULLER COMPANY 
1551 MILL ST., ALLENTOWN, PA. 


Sales Offices: New York — Chicago — San Francisco 
Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P. Q. 


TKA-D 
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m—--md the mighty ATLASI 


The 40,000 integral parts of the 

world famous ICBM Atlas are monitored by 

Precise Power Supply Systems designed 

and manufactured by ME*. The selection of ME* 

over competitive companies was made, not 

on price, but on the thorough and exacting technical 

proposal submitted by ME* ‘‘Injun-eers’’. 

Our pride in this project is natural. Of more 

importance to you should be the ‘rolled 

sleeves”’ attitude and enviable ‘‘know-how”’ 

, with which we face each challenging problem. 
j 


ghat’s our bUSsing,. 


rd 2 % se: 2 
TORS ang GENERATO™ 


Your next project should include 
Marathon Electric specifications. Let us 
prove what ME* Can Do... for you! 


This data and specification file on 
Marathon Electric Motors and Genera- 
tors is now available for your ready 
reference use. May we mail you your 
free copy now? 


Home Office and Factory 


| a en & Fe a8 62 at Wausau, Wisconsin 


Factories at Erie, Pa., 


leetric and Eaduille, Illinois 


Offices ia 
MANUFACTURING CORPORA TIO N} Principal Cities 
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HOW Peewee HELPS... 


ON THE BEACH—Fun in the sun can easily become a nuisance 
when insect pests attack. But there’s no problem when you use 
this beach roll made by the Julee Manufacturing Corp. The roll is 
impregnated with Metadelphene* Hercules diethyltoluamide— 


KEEP A BARGE “SHIPSHAPE”—Paints based on Parlon®, chlo- 
rinated natural rubber, were specified during the construction of 
this modern chemical carrying barge. Diamond Alkali Company 
found that Parlon, made by Hercules, is resistant to chemical cor- 
rosion and salt spray, and easy to apply and easy to maintain. 


the most effective insect repellent yet devised. That’s why Meta- 
delphene has become the leading choice for all types of repellents 
—including lotions, sprays, creams, and roll-ons. 

* Hercules trademark 


di, MAKE BETTER TUBING—This 33-foot length of Spiral- 
loy® filament-wound, resin-bonded glass fiber is made by Young 
Development Division of Hercules. It weighs only 65}4 pounds. 
It’s flexible but won’t dent, and most important of all, Spiralloy is 
lighter than aluminumand stronger than steel, an amazing strength- 
to-weight ratio. 


HERCULES POWDER COMPANY 


INCORPORATED 


900 Market Street, Wilmington 99, Delaware 


HERCULES 





CHEMICAL MATERIALS FOR INDUSTRY 
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WOLVERINE 


TRUFIN' 
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the TalicXoLec lm iialal-te mm ieled— 


interchangeable with plain 
condenser tube (Type S/T only) 


easily fabricated — 


available in U-bends 


one-piece construction 


high fi ide to insid 
several typeset ond igh finned outside to inside 
surface ratios up to 8-1. 


(Types H/R, L/C, and I/L) 


treatments available 


available with either high 
or low fins with a wide 


variety of fin spacings vs 


a 
ee 


ee 





} stand up under thermal shock, 


vibration and pressure changes 


a 


more BTU’s per foot of tube 


THIS is 
WOLVERINE 
TRUFIN! 





smooth extruded fins eliminate 


sharp angles and crevices 


-. 


> a 


- aa 


available in copper, 


copper alloys and aluminum 


Look at the advantages—see for yourself what Trufin 
can do for you. Specify it for new installations and for 
retubing at turn-around time. You'll do a bigger job... 


boost production . .. save money, too! 





THE THINGS 
YoU MUST KNOW 
ABOUT FINNED TUBE 


EXPERIENCE 


Where finned tube and heat transfer experience is concerned, 
Wolverine Tube is the industry’s acknowledged leader. Wolverine pio- 
neered the development of integrally finned tube (Wolverine Trufin®) and 
over the years has produced millions upon millions of feet of this efficient 
extended surface for countless heat transfer installations throughout the 
United States. 


HEAT TRANSFER SPECIALISTS 


In addition to a fully staffed Field Engineering Service, Wolverine 
Tube also maintains Technical Heat Transfer Specialists in all major proc- 
essing areas across the country. These men have all undergone intensive 
training in finned tube technology and have completed a Process Heat 
Transfer Course conducted by Donald Q. Kern, Wolverine consultant. 


RESEARCH AND DEVELOPMENT 


Wolverine Tube maintains the industry’s most complete research 
and development facilities in Allen Park, Michigan. Here, day-in and day- 
out, research delving into all aspects of tubing manufacturing is carried 
out. Extensive research in finned tube and heat transfer has been con- 
ducted at the University of Michigan for many years in Wolverine’s be- 
half. You can rest assured, as a result of all of these activities, that 
Wolverine Tube contributes its full share to the advancement of tubing 
technology. You can be sure, too, that because of these facilities you can 
place your complete trust in any product bearing the Wolverine name. 


Next time you require finned tube—or have a tubing problem—con- 
sult Wolverine Tube. Either way you'll be sure of the finest product or 
soundest advice available. 


Wolverine Trufin is available in Canada through the Unifin Tube Division, London, Ontario. 


See CALUMET DNVIOION WOLVERINE TUBE 
URANIUM DIVISION or 
peep -sendhemgtse rather i gi J CALUMET & HECLA, INC. 


WOLVERINE TUBE DivISION 
& Corned 17232 Southfield Road 
CALUMET @ HECLA OF CANADA LIMITED 
WOLVERINE TUBE DIVISION Allen Park, Michi gan 
CANADA VULCANIZER & EQUIPMENT CO. LTD 
UNIFIN TUBE DIVISION Manufacturers of Quality-Controlied Tubing and Extruded Aluminum Shapes 





ROT MICHIGAN AND DECATUR, ALABAMA 
OFFICES IN PRINCIPAL CITIES 





BRIEFS 


sodium sulfhydrate vs. sulfide 
a dependable organic solvent and intermediate 
phosphorus pentachloride reaction 


SAVE 6.3¢ A POUND 

On the basis of combined sulfur, sodium 
sulfhydrate is a far better buy than so- 
dium sulfide. You get 62.6% more sul- 
fur for a given weight of both products, 
which gives the sulfhydrate an edge of 
6.3¢ a pound. 

But that’s not all. Hooker sodium 
sulfhydrate has high purity, 70% to 
72% NaSH, most of the remainder be- 
ing water of crystallization. Metallic 
contamination is kept to the order of 
1 ppm for Cu, Ni, Cr, Mn, Pb. As low 
as 5 ppm for Fe. 

Other advantages: rapid-dissolving 
flakes, even in cold water; little or no 
sedimentation; low alkalinity as com- 
pared with sodium sulfide. 

We always ship in new, lacquer-lined 
drums which have full-open heads. The 
inert lacquer lining protects the product 
completely during shipment and stor- 
age. The full-open head makes for 
maximum ease in handling and charg- 
ing your process. 

See coupon for data sheet. 


A SPECIAL TRICHLOR... 

NIALK® EXTRACTION GRADE 
When you’re extracting natural sub- 
stances like vegetable oils, waxes, ani- 
mal fats, or botanicals, use a trichlor- 
ethylene that really fits your process. 


Our Nialk® extraction grade boils 
between 86.6 and 87.4°C. Its acidity, as 
percent HCl, is zero. Alkalinity, as per- 
cent NaOH, is oniy .006 to .008. Free 
halogen—none. No cloud at minus 12°C. 

Moreover, our product meets these 
specifications at all times. 


Other uses? Nialk extraction grade 
makes a flame-proof solvent for adhe- 
sives, can be used as a “stopping” agent 
to control chain lengths in certain poly- 
merizations or as an organic interme- 
diate, and is used to extract caffeine 
from coffee. 

Check the coupon for data sheet giv- 
ing full information on specifications, 
description, and uses. 





IT’S IN THE “JOURNAL” 


If you’ve ever wondered about the 
mechanism for the reaction of phos- 
phorus pentachloride with ketones, we 
refer you to the August 20, 1959, Jour- 
nal of the American Chemical Society 
for an interesting article offering sev- 
eral equations you may find useful. In- 
cidentally, we make phosphorus penta- 
chloride, a yellowish crystalline powder 
with a melting point of about 148°C. 
under slight pressure. Ordinarily it 
sublimes at about 160°C. at atmos- 
pheric pressure. Among its uses: a sub- 
stitute for the oxychloride to obtain 
tricresyl phosphate; as a general chlo- 
rinating agent and catalyst; for organic 
synthesis. It finds much of its useful- 
ness in pilot plant applications where 
its solid state is suited to small reactors. 
Check coupon for data. 


For more information, check here and mail with name, title and company 


address: 


( Sodium sulfhydrate data sheet 
(1 Sodium sulfide data sheet 


C] Trichlorethylene data sheet 
() Phosphorus pentachloride data sheet 


HOOKER CHEMICAL CORPORATION 


408 Forty-seventh Street, Niagara Falls, New York 


HOOKER 





Sales Offices: Buffalo Chicago Detroit Los Angeles New York 
Worcester, Mass. 


Niagara Falls Philadelphia Tacoma 


CHEMICALS 
PLASTICS 


In Canada: Hooker Chemicals Limited, North Vancouver, B. C. 
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LOW-SPEED TURBINE DRIVES 


tailored to meet your requirements 


may be varied through a 10:1 range. Other features 
include forced-feed lubrication to turbine and gear 
bearings, and automatic shutdown and alarm in 
case of low oil pressure. 

Whatever your requirements for ra tur- 


For more than half a century, Terry has been one 
of the principal suppliers of turbo-gear units for 
driving slow-speed fans, generators, paper ma- 
chines, large pumps and the like. Each unit is 
designed to meet the job requirements. The paper- 
machine drive illustrated is a good example of this 
individualized engineering. 

In service at a large southeastern paper mill, the 
unit delivers 750 HP at 3350/500 RPM, with steam 
conditions of 450 Ibs., 660°F and 50 Ibs. back pres- 
sure. Borers with a variable-speed governor, 
operated by remote control, the speed of the unit 


bine drives, a Terry engineer will be pleased to 
discuss them with you. Bulletin S-140 covers the 
full line of Terry turbines; Terry gears are de- 
scribed in bulletin S-130. 


THE TERRY STEAM TURBINE CO, 
TERRY SQUARE, HARTFORD 1, CONN. 


TT-1212 
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a single source 
for all you need to make your 
process ideas succeed 


Your ideas will thrive best in the company of people 
experienced in developing the ideas of others. 

At Foster Wheeler you will find everything you need 
to make your process ideas a commercial success. There 
are men skilled in laboratory research and commercia} 
evaluation to probe the practical possibilities of your 
ideas. To design and engineer your process plant there 
is a community of engineering professions—structural, 
heat and power, chemical, hydraulic, process . . . experts 
on pressure vessels and instrumentation . . . and people 
experienced in project management, plant construction 
and start-up. 

From this comprehensive approach you can expect 
profitable operation at rated capacity soon after com- 
pletion. 

Two recent examples are plants delivered in good 
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time and in good working order, operationally ready 
for quick write-off. They are a new ammonia plant 
producing in excess of 300 ton/day that exceeded rated 
capacity within 30 days of start-up; and a complete 
lube oil plant built in the Middle East which was in full 
production less than two years after award of the 
contract. 

Before you specify, consult with Foster Wheeler. 
We are ready when you are. Foster Wheeler Corpora- 
tion, 666 Fifth Avenue, New York 19, New York. 


Heat Engineered products, plants and processes. . . for 
the world’s industrial progress. 


FOSTER WHEELER 


NEW YORK LONDON PARIS ST. CATHARINES, ONT. 
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Here’s where your “MAXIMUM 
TUBE LIFE PER DOLLAR’ begins 


If dollars didn’t count, it wouldn’t be too hard to buy 
steel tubing to stand up to pressure or corrosion, or 
any other conditions. Doing it economically is another 
thing. That’s what the men above are making possible. 
They’re working with the hot tensile testing ma- 
chine in The Timken Company’s modern Metallurgical 
Research Center—testing steel under increasing loads 
(as high as 60 tons) at high temperature, until rupture 
occurs. It’s just one way we pre-test steels to determine 
their performance in high temperature applications. 
Another assurance that you will get Timken® seamless 
steel pressure tubing having just the right analysis for 
your job. The one that will give you the best possible 
tube life per dollar. 
When you buy Timken steel you get: 1) Quality that’s 
uniform from heat to heat, tube to tube, order to order— 
targeted to your end use. 2) Service from the experts in 


speciality steels. 3) Over 40 years experience in solving 
tough steel problems. 

Timken high temperature steel tubes are available in 
all stainless and alloy grades in sizes up to 11” O.D. 
by 3%” wall. And Timken Company steel experts are 
always ready to help you select the one tube steel 
analysis that will give you maximum tube life per dollar. 
Call or write: The Timken Roller Bearing Company, 


Steel and Tube 
Division, Canton TIM KE N 
Fine re 
Alloy 


6, Ohio. Cable: 
*“TIMROSCO”’, 
Makers of Tapered 
Roller Bearings, 
Fine Alloy Steel 
and Removable 
Rock Bits. 


TIMKEN ALLOY STEEL AND SEAMLESS STEEL TUBING ARE AVAILABLE FROM STEEL SERVICE CENTERS IN 44 CITIES IN THE UNITED STATES 


40 
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in ALL ways...the simplest, most economical 
means of superior filtration! 


Recognizing that no single type filter press will satisfy 
all requirements, Sperry makes available the broadest 
combinations of design features to help you achieve 
maximum efficiency and economy. 


Briefly—the Sperry Filter Press can be equipped with 
any type of plates—made of virtually any material—to 
handle any filterable mixtures—and most filter media 
— over a wide range of temperatures, pressures and 
capacities —with center, side or corner feed— open or 
closed delivery—for filtration of liquids, recovery of 
solids, clarification and decolorizing. 


Sperry also manufactures a complete range of plate 
shifting and closing devices — enabling one man to 
control the entire operation. 


All this—at low first cost, low depreciation and mini- 
mum maintenance! Write for details or mail coupon 
for free Sperry catalog. 
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D. R. SPERRY & CO., Batavia, Ill. 


Sales Representatives 


George S. Tarbox B.M. Pilhashy = Alldredge & McCabe 
808 Nepperhan Ave. 833 Merchants Ex. Bldg. 847 E. 17th Ave. 
Yonkers, N. Y. San Francisco, Cal. Denver, Co 


Texas Chemical Eng. Co. The Gilbert Tramer Co. 


101 San Jacinto 1217 Main Ave. 
Houston, Texas Cleveland, Ohio 


D. R. SPERRY & CO. Dept CE-8 
Batavia, Illinois 


(1) Send Free Sperry Catalog 


(C] Have your Representative Contact us 


Name 





Company 





Address 





City. 








CRUSHING LIGHT AND ABRASIVE 


MATERIALS ? 


Pennsylvania CDL Series Reversible 
Impactors offer 5 unique advantages 


This is the crusher designed 
specifically for jobs where weight 
and ruggedness are unnecessary 
—such as crushing light and 
often abrasive materials. To plant 
operators with such job require- 
ments Pennsylvania CDL Series 
offers: 


1. Definite wear advantage ac- 
complished by use of cast alloy 
steel in all hammers and breaker 
blocks. Side liners are of heat- 
treated carbon steel. 


2. Adjustable upper and lower 
breaker blocks. In some series 
the upper blocks are reversible. 
Maximum control of circulating 


load and product gradation is 
achieved by merely moving upper 
and lower blocks closer to or 
further from the hammer circle. 


3. Easy accessibility, The entire 
upper and lower breaker block 
assembly swings back, exposing 
the entire rotor assembly, thus 
holding maintenance time to a 


4. Identical reduction. With 
breaker blocks located on both 
sides of the machine, and feed 
chute directly over center of the 
rotor, these units perform 
identical reduction when run in 
either direction. 


@ Pennsylvania CDL 7-38 Reversible impactor 
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rotor reversal balances wear on 
both sets of breaker blocks and 
eliminates hand-turning of ham- 
mers—a major saving in mainte- 
nance costs for both parts and labor. 


FREE BULLETIN 
For full description of Pennsyl- 
vania CDL Series Impactors, as 
well as other Pennsylvania 
Reversible Impactors, write for 
Bulletin 6018. 


Batu Iron Works CorporaTION 


BATH-BUILT 





Keep materials moving 
at Virginia-Carolina 
Chemical Corp. 


V-C’s Birmingham, Ala. operation is a 
complete wet-mix manufacturing facility : +r fs 
and includes a sulphuric acid plant. Eight sai ~ ee meer pene 
“PAYLOADER” units are used for all phases i asta 

of material handling, including the charging 

of sulphur to the melting vat, the moving 

of railroad cars, unloading petash from box- 

cars and in-process handling. 

J. F. Lotz, Plant Superintendent says of 

his two newest units, “The Model H-25 

‘PAYLOADER’ units are versatile and fast in 

all-around plant operations. They have twice 

the delivery capacity of the older Model 

HA’s, and are faster in the storage pile.” 

Speed, capacity, maneuverability and ease 

of operation are combined in the H-25 for 

big production all day long. With only 6-ft. 

turning radius, it features 2,500 lb. opera- 

ting capacity, power-shift transmission, 

torque-converter drive, power-steering, Spotting railroad cars is all in a day's work for the 
power-transfer differential and fast, power- powerful, rugged H-25's. 

ful hydraulic bucket control. Closed, pres- 

surized hydraulic system plus filters and NOON PATLOADER SARONER: P4MLODOED ed RA or ete 
seals throughout the machine assure effec- ; cs uae 
tive protection in dusty conditions. ee ee eae ee a ke 
A nearby Hough Distributor is ready to 
show you what a “PAYLOADER” can do for 
your bulk materials handling. 


° 
> 
‘ 


THE FRANK G. HOUGH CO. 
754 Sunnyside Ave., Libertyville, Ill. 


(C0 Send data on H-25 “‘PAYLOADER” 
C] Larger models — to 12,000 Ib. operating capacity 


MOUGH |= 


C y. 


Pp 


THE FRANK G. HOUGH CO. 
LIBERTYVILLE, ILLINOIS [ria] Street. 
SUBSIDIARY — INTERNATIONAL HARVESTER COMPANY 


City ‘ 
: 























~ 


CueMIcaL ENcineertnc—August 22, 1960 





“MARKS THE SPOT 


where a $1.05 saving 
went through the roof! 


On a 250 gallon paint order, the Plant Mainte- 
nance Department figured to save $1.05 per 
gallon by using a paint that was cheaper, and 
“just as good” as Tygon. The cheaper paint 
appeared to be doing a good job — then the 
roof fell in! 


These people learned the hard way what most 
corrosion engineers already know: the cheapest 
paint rarely gives the most economical protec- 
tion. Where proven corrosion resistance is con- 
cerned, it’s virtually impossible to find a paint 
that offers lower cost per year per square foot of 
protection than Tygon Paint. 


Tygon Protective Coating Systems are designed 
for practical application of specialized protection 
against a wide range of specific corrosives and 
exposure conditions. The broad Tygon line in- 
cludes vinyl-based coatings, as wal as formula- 
tions based on epoxy resins. Depending upon the 
specific use for which each coating is designed, 
Tygon Paints provide more effective, longer- 
lasting protection against such corrosives as 





acids, alkalies, oils, water, alcohols and many 
solvents. Tygon is available for simplified, eco- 
nomical application by brush or cold spray — 
and in the Tygon “ATD” Series — by hot spray 
methods. 


Properly applied and used under the specific 
conditions for which they are recommended, 
Tygon Coatings will outlast and out-perform 
practically any other paint available today. 


Write for this free Tygon Data Book. 
It gives complete application details 
plus helpful information on resistance 
of Tygon to over 150 corrosives, 


Tygon is a registered Trade Mark of the U. S. Stoneware Co, 101-G 
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Aluminium, Ltd., claims it 


has a radically new alu- 
minum-making process 
that cuts capital invest- 
ment in half. Firm is build- 
ing a 7,000-ton/yr. experi- 
mental plant in Arvida, 
Que. No further process 
details are available. 


Watch for a decision soon on 


the fate of Texas A. & M.’s 
solvent extraction route 
for desalting brackish 
water. Brown & Root, 
Houston, is submitting a 
feasibility evaluation to 
the Dept. of the Interior 
by the end of the month. 


Enroute to making the U. S. 


self-sufficient in beryllium, 
Beryllium Resources, Inc., 
says it has developed a 
process for extracting the 
metal via acid digestion of 
Utah’s topaz ores. 
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Industrial spying charged by two firms 


The routine introduction two months ago 
of a new drug for control of poultry disease 
has suddenly touched off spectacular legal ac- 
tions on both sides of the Atlantic. Merck & 
Co. charges in U. S. District Court in New 
Haven, Conn., that consultant R. S. Aries’ new 
coccidiostat, mepyrium, is really the same as 
Merck’s amprolyium and that Aries “unlaw- 
fully and surreptitiously” obtained data on the 
drug from Merck. 

One of the defendants in Merck’s suit, Swiss 
drug firm Chimel, S. A. (for which Aries is a 
consultant) has countered with a lawsuit in 
Paris. According to the Swiss drugmaker, its 
French rights to mepyrium were bought by 
Synorga, a French company. Then, says 
Chimel, Merck bought Synorga “at an inflated 
price” in order to get information on mepyr- 
ium. 

Although Aries could not be reached for 
comment, a Chimel spokesman says it was 
completely surprised by Merck’s suit. Chimel 
maintains it developed mepyrium through its 
own research and has patents in several coun- 
tries. It is currently manufacturing mepyrium 
in Switzerland, is negotiating for its manufac- 
ture under license in other countries. 

Merck’s complaint contends that its own 
scientists developed amprolyium and _ that 
Aries obtained the data from its secret files. 
Merck learned of this, it says, through con- 
tact with Synorga. Merck has obtained an 
injunction impounding some of Aries’ records 
and preventing further disclosure of “any in- 
formation obtained from Merck.” Company is 
also seeking damages in excess of $7.8 million 
for loss of proprietary information. 


Jobs abound for engineering grads 


This year’s engineering graduates appar- 
ently haven’t had the least bit of trouble par- 
laying hard-earned sheepskins into profes- 
sional careers. According to a just-released 
Engineers Joint Council survey, by May 20— 





NOW CALSILITE-HI TO 1800 F 


New Ruberoid Calsilite-Hi insulation for soaking heat to 1800°F. It’s 
light, strong and so economical it can be used on all types of jobs. Calsi- 
lite-Hi is ideal for both insulation and fireproofing. 


Calsilite-Hi, a molded calcium silicate 
insulation, extends the Ruberoid in- 
sulation line to the upper temperature 
limit of 1800°F. Available in half- 
sectional, three segmental and block 
form, it can be used as fireproofing for 
walls, partitions and ceilings as well as 
insulation for piping and equipment. 


Calsilite-Hi is light and easy to install. 
It cuts and mitres quickly, smoothly 
and is gentle on hands. What’s more, 
it keeps its strength even when wet, 
does not soften or fall off. Returns 
to its original thermal efficiency when 
dry. Resists most chemicals and alka- 
lis in industrial concentrations. 





THERMAL CONDUCTIVITY 
(BTU/sa. ft./inch/hr./°F.) 

BOG MOOE go siiisis cas suausees 0.54 
600°F. (Mean)..................0.64 
BOO, GOO. nisi ve oasans ss 0.74 
Density 13.5 Ibs. per cu. ft. 
Compressive Strength 

5% deformation (Min.) 135 Ibs. psi. 
Flexural Strength 75 Ibs. per sq. in. 


Change under Soaking Heat 
24 hrs. @ 1800°F. 
Loss in weight 


For additional specifications or samples of Calsilite and Calsilite-Hi insulation, 
write: The Ruberoid Company, 500 Fifth Avenue, New York 36, New York. 


The RUBEROID Co. ) 
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nearly a full month before graduation—more 
than 93% of the new engineers had specific 
career commitments or were considering defi- 
nite job offers.* And EJC predicts that vir- 
tually all of the remaining 7% will be placed 
before summer’s end. 

Chemical engineers were in greater demand 
this year than in any of the previous three 
years that EJC has been conducting its Engi- 
neering Graduate Placement Survey. (Survey 
covers 220 educational institutions with nearly 
15,000 new graduates.) In 1960, only 6.4% 
of the Ch. E. graduating class were still jobless 
when the survey was made. In 1959, 9.5%, 
and in 1958, 16.5% were so affected. 

Of all new engineers, only the “electricals” 
proved more in demand than the “chemicals” 
this year. Only 5.4% of the E.E. grads were 
without career commitments or job offers as 
of May 20. And significantly, chemical engi- 
neering grads have been moving up fast during 
the last three years in the annual race for jobs. 
Of the 10 engineering disciplines surveyed by 
EJC, chemicals were in tenth place in 1958, 
seventh in 1959, second this year. 

Here’s how the new chemical engineering 
class breaks down: 61.3% have accepted pro- 
fessional positions, 10% are considering one 
or more definite job offers, 14.1% are going on 
to graduate school, 6.6% are entering military 
service, 1.6% have other specific plans and 
6.4% are without plans. 


*In contrast, only 88% of business and commerce gradu- 
ates and 85% of liberal arts and science graduates were in 
a similar position. 


New control tool: zeta potential 


Improved standards for odor and taste of 
water treated from polluted sources may be 
possible because of a freshly exploited prin- 
ciple of physical chemistry. Initial tests to 
control zeta potential of colloids in water have 
just been made at the municipal water treat- 
ment plant in Waterford, N. Y. 

Zeta potential—the potential at the hydro- 
dynamic plane of shear—is a measure of elec- 
tric charge at the surface of an ionized par- 
ticle. Distributed in a diffuse double layer 
about the particle, the charge tends to attract 
ions of opposite sign, repel those of like sign. 
When zeta potential is reduced below a critical 
value, sols become unstable and produce flocs. 

Flocculation is an important part of most 
water treatment and, commonly, pH is used to 
control chemical addition. For many cases of 
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polluted water, however, pH has been unsatis- 
factory. It appeared to Thomas A. Riddick, 
New York engineer who designed the Water- 
ford plant, that zeta potential might be a ra- 
tional method of controlling flocculation. 

Riddick, adopting electrophoresis and dark 
field microscopy, has designed a relatively 
simple lab technique to determine zeta poten- 
tial. Water sample is introduced into a flat, 
rectangular plastic cell with platinum elec- 
trodes at either end connected to d.c. power. 
Migration velocity of colloidal particles is ob- 
tained by average stopwatch-timed passage of 
particles past an ocular scale under a stereo- 
scopic microscope. Technique, which requires 
no specialized training, takes about five min- 
utes. 

After determining zeta potential from tem- 
perature-compensated curves, operators can 
adjust chemical treatment, following chlo- 
rination and addition of activated carbon, to 
reduce potential and obtain better floccula- 
tion. 


Activity popping in porous plastics 


Another porous plastic has hit the market- 
place. This one: porous nylon, developed by 
The Polymer Corp., Reading, Pa. Material cur- 
rently is being commercialized by Polymer’s 
subsidiary, Halex Corp., to compete with 
metals in the manufacture of oil-filled bear- 
ings and other wear parts that are used where 
low-friction lubricated surfaces must be main- 
tained over indefinite periods without subse- 
quent lubrication. 

Polymer’s development is the latest indica- 
tion of the rising interest in the porous form 
of various plastics. Last year (Chementator, 
June 29, 1959, p. 39), ESB-Reeves Corp. an- 
nounced the availability of thermoplastic sheet 
(e.g., polyvinyl chloride) containing 1 to 30- 
micron pores. Soon thereafter, the British 
firm Porous Plastics, Ltd., introduced high- 
density polyethylene sheet containing 100 to 
200-micron pores. These materials are being 
aimed at such applications as “breathing” 
rainproof garments, filtration media, electro- 
lytic diaphragms, and medical casts. 

More recently, S. C. Johnson & Son reported 
that it’s investigating a “microporous” poly- 
viny!] chloride material that will hold liquid in 
its pores, release it at a controlled rate. Com- 
pany visualizes the material being used in ink 
stamps, applicators for hair dyes and lotions, 
various lube jobs in industrial equipment. 





NEW DEVELOPMENTS IN 
SEDIMENTATION 
INVITE APPRAISAL 


The technique of separation by sedimentation may be 
employed to produce a more or less clear liquor from 
a mixture of solids and liquid (clarification), or to con- 
centrate suspended solids into a denser slurry (thick- 
ening). It. may also be adapted to give fractional 
separation of particles of various sizes or specific gravi- 
ties (hydro-separation). 

Modern continuous sedimentation systems, which 
substitute mechanical means for the old batch methods 
of slow gravity settling and decanting, date from the 
invention of the Dorr Thickener in the early 1900's. 
Developments such as multiple compartments and 
hinged rake arms, flocculation to promote economical 
handling of colloidal materials, and the combination of 
several operations within a single tank, have continu- 
ally expanded scope and versatility. 

A long-term project at Dorr-Oliver, aimed at increas- 
ing fundamental knowledge, has brought to light many 
previously unknown principles affecting thickener 
operation. 

Relatively simple laboratory tests permit accurate 
prediction of performance. These developments have 
resulted in a new understanding of the potentialities of 
the thickener as a tool for the processing industries. 

If your flowsheet offers opportunities where the unit 
operation of sedimentation may be employed, maybe a 
fresh appraisal of the various types of Dorr Thickeners 
is in order. 


FILTRATION EXPANDS 
ITS SCOPE 





New ideas 
and equipment 
increase potential 


Pick any processed material and it’s dollars to doughnuts 
that somewhere along the production line there’s a filter. 

Keeping on top of the many demands made on filtra- 
tion equipment by modern processing often presents 
some tricky problems. Take corrosive applications, for 
instance. With rotary drum type filters, usual practice 
calls for stainless steel or rubber-covered construction. 
Capitalizing on advances in materials of construction, 
Dorr-Oliver engineers recently developed a filter with 
all essential components fabricated from tough, glass- 
reinforced plastics. The plastic construction not only 
resists corrosion, but it is also lighter and lower in cost 
than comparable standard machines. 

This new filter has been successfully tested in han- 
dling acid leach solutions in a uranium mill and is now 
offered as a regular component of the Dorr-Oliver line. 

This development is quoted as an example of the 
many contributions made by Dorr-Oliver to increase 
the scope and versatility of filtration equipment. Actu- 
ally, it’s just about impossible to think of any type of 
filter for any industry that hasn’t been developed or 
improved by Dorr-Oliver engineers. 


Dorr-Oliver engineers are constantly at work in these four fields. For help in solving any problems you may be encountering 
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WHAT’S NEXT IN 
SOLIDS FLUIDIZATION? 





A versatile drying, roasting and 
calcining technique offers opportunities 
in chemical processing 


Since Dorr-Oliver first introduced the fluidization tech- 
nique for non-catalytic applications more than ten years 
ago, it has been widely applied in such operations as the 
roasting of sulphide ores, SOs production for acid man- 
ufacture, drying of fine coal and drying and sizing of 
limestone. Development is now extending into many 
fields of chemical processing. 

The advantages of FluoSolids®, Dorr-Oliver’s system 
for fluidized bed techniques, are its essential simplicity, 
its compactness, its low operating and maintenance 
costs, its ability to take wide feed variations and its 
inherent adaptability to precise temperature control 
with simple instrumentation. It has proved particularly 
effective in drying wet, sticky or otherwise difficult-to- 
handle materials. In some drying operations, the added 
benefit of classification by particle size is possible. 

At D-O’s research and development center, Westport, 
Connecticut, hundreds of test runs covering many possi- 
ble new applications have been completed. Typical of 
these are the drying of heat sensitive polymers, drying 
of sodium chlorate crystals and potassium silicon fluor- 
ides, drying of chemical precipitates, roasting of fur- 
fural residues, and low temperature calcination of 
phosphates. Opportunities for still further development 
are far from exhausted. 





THE CENTRIFUGE 


TAKES OVER 


A long-neglected 
equipment item is 
starting new trends in processing 


Centrifuges have now become so versatile in operation 
and have advanced so much in size, power and capabil- 
ity that opportunities for profitable application are 
virtually unlimited. In many cases, they are replacing 
filters, settling tanks, screening and other separation and 
classification equipment, cutting days off processing 
time. Important, too, since the centrifuge substitutes 
horsepower for size, is the greatly reduced floor space 
requirements and the smaller amount of critical mate- 
rial needed when handling highly corrosive solutions. 

Dorr-Oliver has taken a leading part in the develop- 
ment of these newer, more versatile and more powerful 
units. Features of Dorr-Oliver design are the overhead 
bearing and drive which remove some of the limitations 
of conventional units and the revolutionary return flow 
principle that permits concentrating, washing, clarify- 
ing, classifying and recovery of soluble values at pres- 
sures up to 150 psi. Probably the largest centrifuge now 
in operation is a Merco® unit built by Dorr-Oliver. 
Rotor speeds up to 3300 rpm and capacities up to 600 
gpm are possible. Smaller size, specialized units, among 
them the Mercone® Screening Centrifuge, are finding 
application in the food and pharmaceutical industries. 

To those interested in the possibilities of centrifuga- 
tion, Dorr-Oliver offers a wealth of information. For 
investigation and evaluation, pilot plant models are 
offered on a sale or rental basis. 


in filtration, fluidization, sedimentation or centrifugation, write to Dorr-Oliver Incorporated, Stamford, Connecticut. 


HICKENING * SCREENING + FILTRATION + CLARIFICATION 
N * CENTRIFUGATION * JON EXCHANGE * PUMPING 
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Polymer Corp. gets porosity in any nylon 
type (e.g., nylon-6, nylon-66) via a patent-ap- 
plied-for compacting and sintering process 
that’s similar to powdered metallurgy tech- 
nology. Ultrafine powder (1-3 microns) is pre- 
pared from virgin nylon resin by a secret 
chemical reprecipitation technique. Powder is 
compacted in a mold at 15-50 tons/sq. in., then 
sintered at about 450 F. Sintering is carried 
out in a nonoxidizing atmosphere such as inert 
gas, vacuum, or under oil. If oil is used, wear 
part will be oil-filled after this step. If not, 
the part is oil impregnated after sintering. 


Expert sees water resources in peril 


Water treatment specialist Bernard Berger 
of the Taft Sanitary Engineering Center, Cin- 
cinnati, has challenged more than 100 top re- 
searc..ers in the fields of separation and puri- 
fication to focus their talents on the critical 
state of America’s water resources. Speaking 
at the 14th annual Gordon Research Confer- 
ence in New London, N. H., Berger confronted 
his audience with the sobering thought that 
our water is not as pure as it seems. Not only 
do we not now have the tools to characterize 
the true quality of our water, but we also can- 
not raise that quality level if such is needed. 

According to Berger, hundreds of industrial 
organic products ranging from process-plant 
effluents to chemicals applied to land, plants 
and animals are seeping into our water. No 
one knows what effect these impurities will 
ultimately have, or even what impurity levels 
are permissible. Neither does anyone know 
how to analyze for these chemicals nor how 
to remove them once permissible levels are 
established. 

Welcoming ideas from all sources, Berger 
disclosed that he looks for development of a 
complete new technology of water treatment 
based on physical-chemical principles, supple- 
menting biological processes currently used. 
In a drive toward this goal, the Taft Sanitary 
Engineering Center is about to award con- 
tracts for fundamental and applied research 
to several laboratories. 


Chemicals improve sheep’s handiwork 


In a vigorous campaign to regain some of 
the apparel markets that wool has lost to syn- 
thetics, researchers are rushing to make wool 
a wash-and-wear fiber. Within a year, pre- 
dicts the research-sponsoring Wool Bureau, 


woolen garments will be available with wash- 
and-wear properties equal to the best of 
today’s synthetics. 

The drive to improve wool’s properties is 
proceeding along two avenues: (1) improving 
fabric geometry, (2) chemical treatment. 
Fabric Research Laboratories in Dedham, 
Mass., reports that great strides have been 
made, increasing shrink and wrinkle resistance 
merely by weaving cloth from yarns in which 
the wool fibers are relatively loosely packed. 

After optimizing the structure of woolen 
fabrics, properties can be further improved 
by a two-step chemical process. Treating with 
4% potassium permanganate in a saturated 
NaCl solution substantially eliminates area 
shrinkage. Following up with an ethanola- 
mine-sulfite treatment imparts additional 
wrinkle resistance by attacking the disulfide 
linkage between the fiber molecules. 

After this treated wool cloth is manufac- 
tured into garments, the maker can produce 
permanent creases by spraying with ethanola- 
mine-sulfite, then pressing. There is just one 
cloud in this otherwise bright picture: if the 
synthetics improve their properties dramatic- 
ally before the “new” wool bows in, wool might 
be competitively right back where it started. 


Process taps “useless” ores 


Heretofore uneconomic deposits of laterite 
and chromite ores, plentiful in the U.S. and 
Canada, may provide this continent with its 
first large source of ferro-chrome alloys for 
stainless steels. The Strategic-Udy electric 
smelting process, which has won fame as an 
iron-making route, is now being turned to mak- 
ing ferro-alloys from low-grade ores. 

Most of our stainless is made from high- 
chrome ores (around 38% Cr) imported from 
Southern Rhodesia and Turkey. The domestic 
low-grade ores that Strategic will be treating, 
by contrast, contain only about 1% Ni, 1% Cr 
and 25-30% Fe. 

Strategic Materials Corp. is now undertak- 
ing a $1.5-million expansion of its Niagara 
Falls, Ont., pilot facility along with Universal 
Cyclops Steel Corp. to make commercial lots 
(about 50 tons/day) of ferro-alloys. In addi- 
tion, process produces low-carbon iron as a by- 
product that is suitable for finishing into steel. 

The expansion is designed to be a showcase 
for this version of the Udy process. Some steel 
industry observers are skeptical of Strategic’s 
cost figures showing the advantage of the Udy 
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BASIC REASONS 
FOR MAKING 


GENERAL CHEMICAL 


YOUR HQ’ FOR HF 


3 PLANTS. General Chemical produces anhydrous and aqueous 


hydrofluoric acid at the following three locations: North Clay- 
mont, Delaware; Nitro, West Virginia; and Baton Rouge, Louisiana. 





os . 4 ey 


5 STOCK POINTS. General has five bulk storage and packing 
stations in the United States for aqueous HF. Each backs up 
the others—assuring availability and prompt service at all times. 
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EXTENSIVE FLUORSPAR RESOURCES. Basic to the point of owning 
large fluorspar reserves as well as mines and mills, General Chemical is the 
nation’s leading producer of hydrofluoric acid. By controlling its raw material 
resources, General Chemical protects you against interruptions of supply. 


mreennies i 


hs Nitro, W. Va. 


With its outstanding resources for essential raw mate- 
rials—fluorspar reserves, mines and mills—plus a broad 
network of 18 sulfuric acid plants, General Chemical’s 
basic position in hydrofluoric acid production is un- 
matched. 

What’s more, General is the only supplier offering 
shipment of hydrofluoric acid from more than one pro- 
ducing location. It supplies anhydrous and aqueous HF 
to its customers from three producing works and aque- 
ous HF from an additional five company-owned locations. 

Whenever and wherever you need hydrofluoric acid, 
call on General Chemical—your “HQ” for HF! 


llied 
hemical 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 
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smelting route on low-grade ores. Strategic 
hopes this large installation will definitely 
prove that these low-grade deposits can be ex- 
ploited profitably. 


Cheaper SiC wins new applications 


With high hopes of cracking the long- 
coveted aluminum cell market, Norton Co., 
Worcester, Mass., announces a new, cheaper 
nitride-bonded silicon carbide refractory. 
Christened Crystolon 63, the new material will 
cost only $3.09 per 9-in. brick, compared with 
current price of about $4.12 for comparable 
nitride-bonded SiC. 

Norton expects the major application for 
Crystolon 63 to be in the lining of aluminum 
reduction cells, replacing present thick carbon 
linings. Nitride-bonded SiC has been con- 
sidered for this application for some time 
(Chementator, July 13, 1959, p. 72), but its cost 
has prevented penetration of this lucrative 
market. Among other applications proposed 
for Crystolon 63 are molten-metal transfer 
systems—pipe, valves and even pumps. 

Silicon carbide’s advantages in the alumi- 
num cell application are its insolubility in 
molten cryolite; higher electrical resistivity, 
cutting power loss through cell wall; reduc- 
tion of cell wall thickness, allowing greater 
throughput per cell; and long operating life. 

Originally, it was believed only the walls of 
the cell would be lined with SiC, leaving carbon 
on the bottom for cathode action. New titan- 
ium or zirconium diboride cathodes under de- 
velopment by several companies, however, will 
operate directly in the molten aluminum bath, 
allowing complete SiC lining. 


Someone may want all that CO 


If the new secondary oil recovery process 
developed by Oil Recovery Corp., Tulsa, Okla., 
wins wide acceptance, natural gas producers in 
the Southwest will have an outlet for at least 
part of the millions of cubic feet of CO. which 
are scrubbed out of natural gas each day. 

In the Oreo process, water saturated with 
CO. is injected into the ground to force oil to 
the surface. Process is claimed to recover more 
oil, does it faster than conventional water 
flooding. To supply customers in West Texas’ 
Permian Basin, Orco’s subsidiary West Texas 
CO, Co. is building a $500,000 CO. liquefaction 
plant near Fort Stockton, Tex. 


Scheduled to go on stream this fall, the new 
facility will turn out 140 tons/day of liquid 
CO., which will be trucked in special 20-ton 
trailers to the wellhead. Plant will buy its CO. 
supply from neighboring Permian Basin Pipe- 
line Co.’s huge CO. removal plant. Permian’s 
natural gas feed, owned mainly by Phillips 
Petroleum, contains about 28% CO., which is 
now being vented to the atmosphere. 

High CO, content of the newer natural gas 
fields has confronted producers with ever- 
higher processing costs. El Paso Natural Gas, 
for example, will be treating a 53°¢ CQ, nat- 
ural gas in its new Fluor-process plant in 
Terrell County, venting 110 million cu. ft./day 
of CO.. 

El Paso, as well as other gas producers, has 
been searching for ways to utilize these waste 
CO. streams. If the Orco process provides 
buyers for at least part of this CO., some of 
the high-COz fields may not seem so unattrac- 
tive. 


Papers set for “new engineering” parley 


Final program has been worked out for the 
two-day symposium on The New Chemical En- 
gineering, to be jointly sponsored this fall by 
Midwest Research Institute and Chemical Engi- 
neering (Chementator, May 16, p. 74). 

Set for the Muehlebach Hotel in Kansas 
City, Mo., on Nov. 29 and 30, the pioneering 
meeting will feature ten key technical papers 
on new mathematics, new chemistry and new 
engineering techniques. Sessions will be kicked 
off with a keynote address by S. D. Kirk- 
patrick, vice-president of the McGraw-Hill 
Book Co., consulting editor of the McGraw- 
Hill series of chemical engineering texts and 
former editorial director of Chemical Enginecr- 
ing and Chemical Week. 

Engineering session papers will include: 
Systems Engineering by T. C. Wherry of 
Phillips; Process Kinetics by Henry Eyring of 
U. of Utah; Information Retrieval by J. W. 
Perry of Western Reserve. Two other engineering 
papers will be presented at the symposium: one on 
process statistics, one on operations research. 

Mathematics and chemistry papers are: Sur- 
vey of New Mathematics by J. S. Dahler of U. 
of Minnesota; Numerical Analysis by Y. 
Luke of Midwest Research; Mathematics of 
Control Loops by T. J. Williams of Monsanto; 
Survey of New Chemistry by E. T. McBee of 
Purdue U. and a paper on solid state chemistry. 
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DENVER SRL PUMPS 


Now available in 


TWO Models 


FOR AN EVEN 
WIDER RANGE OF 
PUMPING APPLICATIONS 
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GLAND TYPE 


With Positive Water Seal 











GLANDLESS TYPE, 


No Gland—No Sealing Water 
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DENVER “TRU-GLANDLESS” SRL PUMP... 
A MAJOR ADVANCE IN PUMP DESIGN 
DENVER SRL Pumps with positive water seal already have a world-wide 
reputation for their high efficiency, low part cost, long life. If dilution 
of pulp or slurry is a problem, you now get the extra advantage of 
“TRU-GLANDLESS” construction. Requires no sealing water, no packing 
glands, eliminates pulp dilution. 


SEND DETAILS OF YOUR PUMPING PROBLEMS TO DENVER 
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Generates Pure Hydrogen Right in Plant 


Compact unit that breaks down ammonia, then separates out hydrogen, gives 


small-volume user low-cost product on demand. 


Ultrapure-hydrogen users who 
largely depend on cylinder sup- 
ply (unless they are next door to 
an electrolytic hydrogen plant) 
can now put a unit in one corner 
of their plant and produce 
99.995% pure hydrogen, on de- 
mand, from dissociated am- 
monia. 

Cryogenerators, Inc. (subsidi- 
ary of North American Philips 
Co.), which developed and built 


the unit, claims that it’s the first 
small-volume generator which 
can deliver high-purity hydrogen 
at a price competitive with the 
electrolytic product. 

Commercial Steel Treat Co. 
agrees, put the first unit in its 
Detroit plant to supply 4 million 
scf./yr., which previously was 
hauled to the plant in cylinders. 
This company, which had been 
paying approximately $10/M scf. 


for an equal quantity of cylinder 
hydrogen, expects to make high- 
purity gas for about $3/M scf., 
plus amortization. 

The $85-95,000 plant can pro- 
duce up to 10 million scf./yr. 
(Cryogenerators designs units 
for up to 60 million scf./yr., 
which is still a small volume in 
a compressed gas business where 
600-2,400 million scf./yr. capaci- 
ties are usually the rule.) 
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Heart of process is Cryogenerator 
which liquefies the nitrogen. 
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>A Definite Advantage—Hy- 
drogen made by this route has an 
inherent advantage over the elec- 
trolytic product for metal-treat- 
ing service. Its chief impurity is 
nitrogen (less than 50 ppm.), 
which apparently has little or 
no effect on the treating process. 
Most commercial hydrogen has 
traces of oxygen or hydrocarbons 
that, unless held to a definite 
minimum, can affect the metal 
being treated. 

How is it possible to make 
hydrogen-from-ammonia pay 
off? Separation of ammonia into 
its components by heating it in 
the presence of ferric oxide cata- 
lyst is well known. Once you get 
the hydrogen and nitrogen gases, 
you simply cool the mixture until 
liquid nitrogen forms, then sepa- 
rate the phases to get pure hy- 
drogen gas. 


The trick is in cooling. Cryo- 
generators supplies refrigeration 
with its patented Norelco Cryo- 
generator (or  recondenser), 
which uses cold helium to get the 
low temperatures required. The 
Norelco unit employs the prin- 
ciple of the modified Stirling 
cycle as described below. 
> Refrigeration Cycle — Busi- 
ness part of the recondenser com- 
prises two pistons working in a 
single cylinder. Around the 
cylinder in annular rings are a 
heat exchanger and a regener- 
ator in which heat is stored. Top 
of cylinder, or dome, is also sur- 
rounded by heat-exchange fins. 

In operation, the pistons move 
together in lower part of cylinder 
and compress between them the 
working medium (helium, in this 
case). Compressed gas flows out 
of the cylinder into the heat ex- 
changer where cooling water re- 
moves the heat of compression. 

The compressed gas then flows 
to the regenerator and gives up 
heat to the cold porous cells. 
From here, the chilled helium 
passes into the dome above the 
top piston. When this piston is 
drawn downward, the gas ex- 
pands rapidly and its tempera- 
ture plunges. 

At this point, nitrogen gas, 
passing over the fins outside the 
dome, is quickly condensed by the 
extremely cold helium. Latter is 
then pushed back into the regen- 
erator by the upward movement 
of the piston. Here it absorbs 
the heat left earlier in the cycle, 
leaving the regenerator once 
more frigid. The helium then 
passes into the lower part of the 
cylinder, between the two pis- 
tons, and is ready for another 
cycle. 
> How Cold Makes Hydrogen-— 
We have seen how the recon- 
denser makes cold, let’s now see 
how the cold makes hydrogen. 
Dissociated ammonia, after com- 
pression to 600 psi., passes 
through an adsorber which re- 
moves any undissociated product. 
It then flows to the cold hox 
(term for unit which contains 
all the low-temperature equip- 
ment) where it is cooled to —275 
F, by the cold product streams. 

Intense cold comes in the next 
section, where a series of three 
heat exchangers chill the feed 
with liquid nitrogen boiling at 
—310 F. (atmospheric pressure), 
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—330 F. (250 mm. Hg abs.) and 
—345 F. (50 mm. Hg abs.). The 
stream, now mostly liquid nitro- 
gen and _ gaseous hydrogen, 
passes through an entrainment 
separator and an adsorber, which 
remove the nitrogen. 

The cold, purified hydrogen 
(final product) then absorbs heat 
from the incoming feed stream 
until it is within 5 deg. of am- 
bient temperature. A hydrogen 
analyzer continuously checks its 
purity as it comes out of the cold 
box, and if it doesn’t meet speci- 
fication, it is automatically re- 
cycled through the process. Suffi- 
ciently pure gas, at 600 psi., is 
ready for storage or use. 
> Nitrogen Does the Work— 
Workhorse of the system is the 
nitrogen. Liquid nitrogen that 
drains from the hydrogen-nitro- 
gen separator is expanded to 
lower pressure in another sepa- 
rator. Dissolved hydrogen flashes 
off during the expansion, to be 
combined with another small 
hydrogen stream described be- 
low. 

The adsorbers, which strip the 
final nitrogen from the pure hy- 
drogen, work in tandem—when 
one is on stream, the other is 
regenerated by a stream of pure 
hydrogen. This clean-up stream, 
joining that flashed from the 
nitrogen expansion, returns to 
the feed compressor for recy- 
cling. 

Low-pressure nitrogen vapors 
from vacuum exchangers are ex- 
hausted through feed heat ex- 
changer, pressured to 5 psi., and 
split into two streams. One part 
serves as a purge on the cold box 
to keep out air and moisture. The 
other goes back into the system 
through the recondenser which 
converts it back to liquid. 
> Automatic Controls—The sys- 
tem includes all necessary pres- 
sure relief valves, gages and 
thermocouples, and liquid level 
controls needed to control the 
process. 

Liquid nitrogen is used 
throughout the cold box to im- 
merse the separators, adsorbers 
and heat exchangers. A supply is 
always maintained in a large 
storage Dewar flask to furnish 
coolant to the system for a rapid 
startup. Any excess nitrogen is 
available to the treating plant 
for purging or inert atmosphere 
control. 
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Incinerator shown above, de- 
signed by General Electric © ., 
is expected to slash the cost of 
disposing contaminated wastes 
from nuclear-fuel manufacture 
by as much as 75%. Now in use 
at GE’s Atomic Power Equip- 
ment Dept., San Jose, Calif., in- 
cinerator burns atom waste at 
the rate of 100 Ib./hr., reduces 
it to 10% of original volume. 





Incinerator Cuts Cost of Atom-Waste Disposal 


Heart of unit is a high-tem- 
perature furnace box that com- 
pletely burns all combustible 
material. Spray-cooling equip- 
ment cools gases from the fur- 
nace, protects a high-efficiency 
gas filtration system from heat 
damage. Filtration system, de- 
signed even to stop bacteria, 
traps all radioactive particles in 
the exhaust gases. 








European Firms Enter 
Natural-Synthetic Rubber 


Taking their cue from lively 
U.S. activity in the field, at least 
three European firms have an- 
nounced plans for getting into 
the natural-synthetic rubber 
business. And industry observers 
predict that these moyes will 
trigger a rash of others in West- 
ern Europe. 

A French company, Societe 
des Elastomeres de Synthese, 
reports it’s now in the blueprint 
stage on a 25,000-ton/yr. poly- 
butadiene plant. Facility will be 


constructed in Berre (near Mar- 
seilles) close to the company’s 
abuilding 50,000-ton/yr. GRS 
rubber installation. The company 
is a joint venture of Cabot, Texas 
Butadiene, St. Gobain, Michelin, 
Dunlop, Kleber-Colombes and 
Shell Oil. 

Shell Netherlands Chemical 
Factories has begun construction 
of a polyisoprene and polybuta- 
diene plant at Pernis (near Rot- 
terdam). And Chemische Werke 
Huels has recently indicated its 
intention of constructing Ger- 
many’s first polybutadiene instal- 
lation. 


New Nuclear Fuels May 
Better A-Power Economics 


Search for better nuclear fuels 
is fast becoming one of the major 
concerns and activities of the 
struggling atomic energy indus- 
try. Faced with a crying need to 
cut costs if they’re ever to put 
nuclear power on a commercial 
basis, engineers are taking a 
hard second look at the fuel ele- 
ment itself as a relatively unex- 
plored portion of the nuclear re- 
actor which might be made to 
yield important economies. 

Significant advances in this 
direction were reported at the 
American Nuclear Society meet- 
ing held last month in Chicago. 

Martin Co. (Baltimore, Md.) 
has found that by adding tiny 
fibers of molybdenum to uranium 
dioxide the thermal conductivity 
of this “common” fuel can be 
boosted markedly. Company has 
fabricated uranium dioxide fuel 
elements containing 10-20% mo- 
lybdenum fibers and swaged in 
stainless, zirconium or aluminum 
claddings that offer 30-60% im- 
provements in thermal conduc- 
tivity. 

A favored fuel because of its 
radiation stability, chemical in- 
ertness and ability to retain fis- 
sion products, uranium dioxide 
ordinarily exhibits a distress- 
ingly low thermal conductivity. 
This drawback is usually over- 
come by forming UO, into cermet 
elements. But this approach so 
dilutes fuel content that costly 
enriched uranium must be used 
if the fuel is to be usable. Mar- 
tin’s technique permits use of 
natural uranium, can be formed 
into elements simply and inex- 
pensively by swaging. Uniform 
distribution in element is ob- 
tained by wetting molybdenum 
fibers and adding UO, gradually, 
company reports. And° damp 
mixture can be pressed into tubes 
or compacted into pellets in high 
densities and with a minimum 
of swaging reduction. 

Other work on new nuclear 
fuels includes investigation of 
uranium carbide, thorium di- 
oxide-bismuth systems, various 
cermets and metal alloys. 
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SQUARE D SPIN TOP ENCLOSURE 
NOW MORE VERSATILE THAN EVER! 


DAMAGE-RESISTING Acme threads. If you've 
struggled with *‘banged-up” threads, you'll ap- 
preciate this feature. It's always a breeze to put 
on and take off tanks for installation, inspection 
or maintenance. 


FULL WEATHER PROTECTION. Male threads on 
collar engage female throads on tank — no ex- 
ternal threads to be damaged. 


like the reset button are out of the 
po on hee tomate break 
or accidentally. 


two factory-mounted lights or can be furnished 
with plugged holes for field installation. Stain- 

less steel thread-in-thread construction gives 

corrosion-resistance and easy servicing. 


Square D is Better in So Many Ways! 
When you buy from Square D, you not only get all the 
benefits shown above—you also are buying from the only 
manufacturer who builds both the enclosure and the 
starter, giving you unit responsibility. Moreover, Square D 
offers better stocks, better on-the-spot service. That’s why 
it makes sense to insist on Square D Spin Top enclosures 
for your hazardous location applications. 


SQUARE 


1960 


INCREASED WIRING SPACE « Four 

conduit openings standard, with 

-feed conduit entrances for 
tap-offs optional. 


EASY TO INSTALL with slide and hook 
mounting arrangement for interior equip- 
ment—a Square D “exclusive.” Takes the 
hard work out of the installation job. 


¢ “= STRONG AND LIGHTWEIGHT cortruction. 
Complete enclosure is cast aluminum. All operating shafts 
are stainless steel, thread-in-thread, for the best in cor- 
rosion resistance. 


4 ENCLosuRE sizes Square D Spin Top enclo- 
ACCOMMODATE NEMA | cures are NEMA 3 ( weather- 
SSS RG TON S proof), NEMA 4 (watertight), 
NEMA 7 (explosion-proof) and NEMA 9 (hazardous 
locations) for Class |, Group C and D; and Class Il, 
Groups E, F and G service. 


= 
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Battelle Memorial Institute 
(Columbus, Ohio) reports that 
columbium-uranium alloys make 
for excellent high-temperature- 
resistant nuclear fuels, emi- 
nently suited for use in high- 
temperature, high-efficiency com- 
pact nuclear reactors (e.¢., 
gas-cooled units). Declares BMI, 
a columbium alloy containing 
20% by weight uranium metal 
maintains high tensile strength 
and hardness at temperatures in 
the range of 1,600 F. Best cur- 
rent metallic fuel elements be- 
come unusable at temperatures 
above 1,200 F. Moreover, the 
columbium alloys exhibit high- 
thermal conductivity and corro- 
sion resistance, retain fission 
gases and can be readily fabri- 
cated by standard manufactur- 
ing techniques. 


Better Steels 
For Less Money 


When the Lee Wilson Engi- 
neering Co., Cleveland, developed 
its open-coil process for speed- 
ing annealing operations, it also 
discovered it had accidentally 
solved the long-pondered prob- 
lem of how to chemically alter 
steel sheet after it had been 
rolled. 

Now called the open-coil gas- 
alloying process, the new scheme 
makes it possible to remove or 
add carbon, nitrogen or any 
other alloying element that can 
be gasified during annealing. In 
effect, the process makes possible 
the production of superior steel 
sheet at lower costs. Of particu- 
lar interest to the chemical in- 


dustry, as soon as a few more 
development problems are ironed 
out, is the possibility of making 
stainless steels with lower car- 
bon content than are now avail- 
able. 

Present steel industry prac- 
tice calls for the tedious adjust- 
ment of the chemical composi- 
tion of the steel while it is in 
the molten state, depending on 
end use. But these specially 
compounded steels are often hard 
to roll. The new development 
paves the way for the making of 
only a few grades of easily rolled 
steels, with final chemical adjust- 
ment coming during annealing. 
Underlining the rapid industry 
acceptance of this principle, 18 
gas alloying installations are 
either in operation or under 
order by steel companies. 

In the open-coil process, nylon 
cord or corrugated steel strip is 
inserted as the steel sheet is 


being rolled prior ‘to annealing. 
After the nylon is removed, the 
“open coil” is lifted bya mag- 
netic hoist (see photo) into the 
annealing furnace’ where hot 
gases are blown through the 
coil, providing uniform heating. 
Besides making the steel surface , 
available for chemical alteration, 
the open coil slashes the time 
needed for annealing, since the 
whole roll can be heated and 
cooled in much less time than 
conventional processes. 

Type of gas used during an- 
nealing depends on what. chem- 
ical changes are desired. Moist 
hydrogen, for example, is used 
when carbon is to be removed. 
With this technique, carbon and 
nitrogen can be reduced to levels 
where they can’t be detected by 
normal means. Lowest level that 
had been possible up to now was 
about 0.06% carbon and 0.003% 
nitrogen. 


Special ‘Tank Cars Ship HCl 


American Chemical’s new 
chlorinated hydrocarbons plant 
at Watson, Calif., is now receiv- 
ing anhydrous HCl by railroad 
tank car—an innovation that 
could have a major impact on the 
use of this chemical, a waste 
product in many locations. 

Most big consumers of HCl 
either get their supply from on- 
site chlorination operations or 
are supplied by pipeline from 
nearby plants for the simple 
reason that HCl is so cheap that 
it usually doesn’t pay to ship it. 
Secret of the success of Amer- 
ican Chemical’s operation is the 
development, with General Amer- 
ican Transportation Corp., of a 
special tank car that can handle 
liquid HCl in large quantities. 

American Chemical was forced 
to play the role of reluctant in- 
novator at Watson because the 
supply of HCl available is not 
sufficient for the firm’s slated 
production of ethyl chloride. 
American has some on-site HCl 
available from the cracking of 
ethylene dichloride in the making 
of vinyl chloride; some more 
HCl comes via pipeline from par- 
ent Stauffer’s Dominguez facil- 
ity, about a mile away. But this 


still leaves American with an 
HCI deficit that must be made up 
by transporting the acid several 
hundred miles. 

The special 12,000-gal. tank 
cars used for this purpose are 
constructed of §-in. steel with 
10-in. insulation to keep the tem- 
perature of the liquid HCl be- 
tween —50 and 0 F. for 30 days. 

These cars are designed for a 
working pressure of 600 psi., are 
equipped with liquid CO, cylin- 
ders that vent through two extra 
domes in the top of the car. As 
the temperature of the liquid 
HCl inside the car starts to rise, 
some of the CO, in the cylinders 
is automatically allowed to va- 
porize, dropping the temperature 
down to the desired level. Other 
handling techniques are similar 
to the precautions taken with 
liquid chlorine. 

Under temporary Interstate 
Commerce Commission regula- 
tions, each tank car shipment is 
monitored by a technician who 
accompanies the car to check the 
pressure gage. As experience 
proves the reliability of the au- 
tomatic devices, it is hoped the 
monitor can eventually be elimi- 
nated. 


August 22, 1960—CuemicaL ENGINEERING 





For catalyst corriers— 
Super Floss, finest par- 
ticle size flux-calcined 
Celite grade, is used where 
a non-reactive porous sil- 
ica support is needed. 
(Also available: special 
Celite supports in many 
preformed shapes for 
strength, high tempera- 
ture stability, resistance 
to abrasion and attrition.) 


For fertilizer coating—Celite 379, a 
natural milled diatomite, provides the 
uniform conditioning needed to prevent 
caking of granular, mixed or prilled 
fertilizers—maintains good free-flow 
characteristics even after prolonged 


storage. 


Asa paint-flatting agent— 
Celite 281, air-floated 
fines of flux-calcined dia- 
tomite, provides uniform 
and efficient flatting at 
low cost. Contributes to 
control of low angular 
sheen, durability, and 
faster drying. 


In diatomites, Johns-Manville precision processing works for you 


Celite diatomite absorbs its own weight 


of liquid... yet stays ‘dry 


No matter which of the many avail- 
able grades you choose, you can de- 
pend on a given volume of inert Celite* 
to retain its typical dry-powder char- 
acteristics even after absorbing its 
own weight of liquid. 


Actually, Celite can absorb a total 
of more than twice its own weight. 
That’s because a mass of the fine 
skeletal particles is approximately 


f 





93% air space or voids. Yet, in spite 
of this very high porosity, Celite is 
essentially non-hygroscopic. 


Other unique properties—extremely 
high bulk, irregular particle shape 
and large available surface area— 
ideally suit Celite to hundreds of 
mineral filler applications. It is pro- 
duced with precision from the world’s 
purest commercially available dia- 


JOHNS-MANVILLE 
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tomite deposit. It offers a wide choice 
of grades, each carefully controlled 
for complete uniformity. 

For technical data on specific min- 
eral filler or filtration problems, talk 
to your nearby Celite engineer. Or 
write to Johns-Manville, Box 14, New 
York 16, N. Y. In Canada, Port 
Credit, Ontario. 


*Celite is Johns-Manville’s registered trademark for its 
silica p 
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Gas Temperature Pattern of Ammonia Converter 


Modified for Steam Generation 


Temperature, deg. F. 
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‘~ Red gas to feed water heater 


Cools Catalyst Bed— 


Generates Steam, Too 


Multi-benefits result from ammonia converter that (10) 
utilizes sensible heat from exit gas to ‘fire’ boiler. @) 


How can you cool an exo- 
thermic catalytic reaction, main- 
tain optimum catalyst tempera- 
ture and generate high-pressure 
steam at the same time—with- 
out using a heat-transfer fluid? 
This problem has been solved by 
the new ammonia synthesis con- 
verter design of Chemical Con- 
struction Corp., New York. 

Although the temperature level 
in ammonia synthesis (about 930 
F.) is generally considered too 
low for economical heat recovery, 
there are special cases where 
such is desirable. Chemico, for 
example, is now building a 250- 
ton/day ammonia plant in France 
for Aquitaine-Chimie incorpo- 
rating the new converter design. 


60 
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HEAT 

Need for additional in-plant EXCHANGER | 
steam in this case made it eco- 
nomical to recover the heat from (3) 
the ammonia unit. Too, in en- 
ergy-poor countries such as 
Japan, recovering every Btu. of 
process heat is practically man- 
datory and, in order to compete 
successfully, process designers 
must be able to give an exact 
heat accounting. 

Chemico’s unique method of 
using cool incoming N,-H, syn- 
thesis gas to keep the catalyst 
bed at optimum temperature 
level has already been described 
(Chem. Eng., May 18, 1959, p. 
72). The new heat-recovery sys- 
tem is integrated into that basic 
design. 
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the requirements are different-— 


so are the SHARPLES CENTRIFUGE 
designed to handle them... 


FINE, SLOW DRAINING CRYSTALS 
AND AMORPHOUS SOLIDS 


In many plants today, pressurized models of the 

Super-D-Hydrator are proving the big difference in 

deliquifying and multiple washing of such high purity 

materials as the polyolefins. In addition, the vertical P-4000 

puts all of the high performances of the Super-D-Canter 

at your control . . . plus operation in a pressurized system. 
These two centrifuges are pacing the chemical 

industry with innovations that are tuned to advanced 

processing systems. 


FRAGILE, FRIABLE CRYSTALS 


Boric acid, sodium sesquicarbonate, aspirin . . . typical of 
the crystals that often must be ‘‘babied”’ as they are 
deliquified and rinsed to high purity in Fletcher automatic 
batch type centrifuges . . . with complete control of 
process variations. Two types with wide choice of drives, 
speed ranges, and basket capacities from 1 to 16 cu./ft. 
The new Fletchers are leading the way with outstanding 
performance and tonnage production. 


LARGE, FREE DRAINING CRYSTALS 


The Super Conejector is especially designed for dewatering 
of fibrous pulps and medium-to-coarse solids at high 
capacity to 70 tons/hr. or more. 
A wide range of controllable variables assures process 
flexibility which marks this Sharples centrifuge as a 
natural for many types of solids which are otherwise 
’ difficult to process efficiently. 


Sharples has the line of centrifuges which offers broad diversification, 
and from which we can recommend the type and size best suited to 
your particular requirements. If you are deliquifying solids, take ad- 
vantage of this specialization by Sharples. We welcome your inquiry. 


FLA FR EP LESS conrorarion 


Centrifugal and Process Engineers 
2300 WESTMORELAND STREET / PHILADELPHIA 40, PENNSYLVANIA 
NEW YORK: PITTSBURGH-CLEVELAND- DETROIT-CHICAGO- HOUSTON - SAN FRANCISCO-LOS ANGELES. ST. LOUIS- ATLANTA 
Associated Companies and Representatives throughout the World 
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» Simple in Principle—The new 
unit simply takes exit gas (red 
gas) from the catalyst bed at 
about 930 F. and passes it 
through a steam boiler. After 
cooling to about 500 F., red gas 
returns to the high-pressure en- 
closure where it gives up still 
more heat to incoming synthesis 
gas (blue gas). 

Main problem that engineers 
encountered was incorporating 
this basic idea in the mechanical 
design of the converter without 
upsetting the cooling-control 
functions already inherent in the 
reactor system. > 

Other heat-recovering am- 
monia converters use pressurized 
water circulating through coils 
in the catalyst bed to transfer 
heat to the boiler. Chemico 
claims that type system requires 
extra regulating valves and pre- 
sents many additional mainte- 
nance problems. And when the 
boiler is shut down, the am- 
monia converter must also be 
shut down. With a liberal-sized 
water cooler, however, Chemico’s 
new design permits ammonia 
production even when the steam 
boiler is down for repairs. 
> Tracing Gas Flow—Path that 
incoming gas takes in flowing 
through the converter can be 
traced on the temperature pro- 
file chart above. 

Cold incoming gas flows down 
through the annulus between the 
high-pressure closure and the in- 
ternals. It enters the lower end 
of the shell side of an exchanger 
where it is heated against gas 
returning from the boiler. Gas 
then flows up through the spe- 
cial bayonet coolers (described 
in the earlier article) which 
maintain catalyst bed at about 
930 F. throughout. 

From the catalyst bed, the hot 
(930 F.) product gas flows out of 
the high-pressure shell to the 
steam boiler. After cooling to 
about 500 F., product gas returns 
to the converter where it flows 
through the tubes of the heat 
exchanger to warm the incoming 
blue gas. Red gas, now about 
200 F., then flows from the con- 
verter to a boiler feedwater. pre- 
heater. 
> Control Is the Key—When the 
Chemico converter is used in 
conjunction with a high-pressure 
steam boiler, control of catalyst 
bed temperature is regulated by 


controlling temperature of gas 
returning to converter from 
the boiler. 

Control is by a single three- 
way valve operating a bypass 
around the boiler. Motor regu- 
lating this valve is actuated by 
a temperature scanning device 
on control panel. This scanner 
checks the temperature reading 
of 24 thermocouples set at dif- 
ferent levels in the catalyst bed 
against a preset value. 

If scanner finds any thermo- 
couple reading exceeds the de- 
sired value, bypass valve is 
changed to send more gas 
through the boiler, resulting in 
a colder gas returning to the 
converter. This gas, in turn, im- 
parts less preheat to the incom- 
ing synthesis gas, which causes 
a greater cooling of the catalyst 
bed, bringing the temperature 
back in line. 

Conversely, if any thermocou- 
ple reading is less than the pre- 
set value, valve passes less gas 
through the boilex, thereby pro- 
viding less cooling of the cata- 
lyst bed. 

Standby Control System—To 
provide optimum catalyst tem- 
perature control during boiler 
shutdowns, a second automat- 
ically operated three-way valve 
is provided. This valve is actu- 
ated by the temperature scanner 
in the same fashion as the boiler 
bypass. When catalyst gets too 
hot, the valve diverts some of 
the incoming cold synthesis gas 
directly to the catalyst bed, pro- 
viding more cooling. 

>How Much Steam?—Amount 
of heat that can be recovered per 
pound of ammonia produced de- 
pends on how the converter is 
operated. 

For example, with a 30% con- 
version rate, it is possible to 
generate 0.975 lb. of 140-psig. 
steam per pound of ammonia 
produced. This assumes that 
boiler feedwater is preheated 
from 75 to 195 F., that there is 
a 10% blowdown from the boiler 
and that there are no heat losses 
to the atmosphere. 

Steam can also be generated 
at higher pressure if desired. 
At a conversion rate of 33.6% 
(quite high), the unit could 
produce about one pound of 260- 
psig. steam per pound of am- 
monia, making the same assump- 
tions as above. 


Engineers Win Benefits 
Via One-Week Strike 


In a bellicose atmosphere, 
marked by the arrest of six 
pickets and union charges of 
police violence, about 2,400 un- 
ionized engineers and scientists 
resorted to a one-week strike last 
month to secure better working 
conditions. 

The Assn. of Professional En- 
gineering Personnel (affiliated 
with Engineers and Scientists 
of America) threw up picket 
lines around five Radio Corp. of 
America plants in the Philadel- 
phia area, after breaking off a 
two-month contract negotiation 
with RCA management. Talks 
had stalled over questions of pay 
rise, a merit plan and job senior- 
ity. Settlement was reached only 
with the aid of Commissioner 
John Murray of Federal Media- 
tion and Conciliation Services. 

This is the second time in re- 
cent history that the militant, 
and growing, APEP has struck 
RCA. The union pulled its then 
1,800 members out on strike for 
two weeks in 1958 (Chem. Eng., 
Oct. 6, 1958, p. 156). 

New one-year contract to come 
out of last month’s strike in- 
cludes a 43% across-the-board 
pay increase for RCA’s profes- 
sional employees who currently 
are earning $6,000-20,000/yr. 
Initially, APEP had asked for 
6%; company had offered 32%. 
Also included in the settlement 
is a new merit plan that, unlike 
previous plans, cannot be altered 
unilaterally by the company. The 
plan is now frozen until Oct. 1, 
1961. Thereafter, RCA must 
give the union at least 90 days 
notice of any desire to change 
the plan, during which time un- 
ion and company will negotiate 
proposed changes. Moreover, the 
new contract provides for an in- 
volved point-system seniority 
plan, which APEP describes as 
giving professional employees a 
greater degree of job security. 
Other aspects of the strike-born 
settlement include increase in 
patent payments to inventors 
from $150 to $200, as well as 
agreements on pension plan, em- 
ployee attendance at professional 
society meetings, employee in- 
surance while traveling on com- 
pany business, grievance pro- 
cedures. 
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New 
Cold Caustic 
Bleach Process 


Looking for a way to use greater 
amounts of low-cost, more 
plentiful pulp—without capital 
investment for bleach equip- 
ment? Then let a Becco Sales 
Engineer show you our new 
technique* which allows you 
to bleach in the same equip- 
ment regularly used for the 
manufacture of cold caustic 
pulp. 

In this new process, peroxide 
bleach liquor is added at the 
Bauer Refiner, and bleaching 


occurs during the refining oper- 


ation. Bleach response depends 
on refiner densities. 

Up to 20 points brightness 
increase has been obtained in 
commercial operations to date, 
and with no additional steam 
costs, no holding time, and no 
excessive chemical costs. 

Becco can assist you imme- 
diately in setting up a produc- 
tion run and evaluating results. 
First step: use the coupon to 
let us know you're interested. 


*.—Patent Pending 





BECCO 


BECCO CHEMICAL DIVISION, FMC 
Station B, Buffalo, New York 

Dept. CE-H 
Gentlemen: 
Please have a Sales Engineer give me 


more information on Becco’s Cold Caustic 
Bleach Process. 


en 


en 


(i) | a) |) | 


ducts and services can yc 


“Enclosing °1°° 
Send Patent License’ 


Well, perhaps there’s a little more 
to your gaining use of Becco pat- 
ents than just mailing your dollar 
in, but not much more. And cer- 
tainly, no more money. The $1.00 
really does cover it. 

Becco has lots of patents, 
granted as a result of innovations 
in the use of Hydrogen Peroxide 
and other Peroxygen chemicals 
developed in Becco’s Research 
Laboratories. But they don’t do us 
a whole lot of good locked tightly 
in our safe. So, we long ago 
adopted the following policy: 


If one of our patents can help 
you, we'll be glad to license the 
rights to you perpetually, for just 
one dollar. You get a nice certi- 
ficate, incidentally, to cover the 
legalities, but more important — 
you also get free our complete 
engineering help in setting up 
your process, handling the mate- 
rial, maintenance, etc., etc. 


What do we get? You as a cus- 
tomer — we hope — but there’s no 
obligation on your part. Just 
seems to work out that way, 
though — when we know enough 
about a particular peroxygen to 
hold a patent on its use, chances 
are we've also learned enough to 
produce it purer than anyone 
else. You benefit from this; we 
do, too. 

Use the coupon below to ask 
for a Sales Engineer — or our list 
of patents — that may help you 
solve an important problem. 


BECCO « 


BECCO CHEMICAL DIVISION, FMC 
Station B, Buffalo, New York 
Gentlemen: Dept. CEF 
Please send your list of patents available 
on the use of 

(CO Hydrogen Peroxide 

( Peroxygen Chemicals 

C) Persulfate Chemicals 
(C) Please have a Sales Engineer cali. 


EEE 
FIRM. = 
ADDRESS ne 
CITY. 
a | eee 





Becco’s Four-Fold Engineering 
Service Program —offered free 
includes: 


1. Comprehensive survey of 
your facilities. 


2. Specific proposal with 
recommendation of 
proved equipment and 
where it is obtainable. 


3. Installation supervision 
by Becco. 


4. Periodic inspection and 
permanent service. 


Can you use this free Becco 
help, based on more years of 
experience with bulk handling 
of H,0, than any other manu- 
facturer? Use the coupon to 
let us know. 





BECCO ‘x 


BECCO CHEMICAL DIVISION, FMC 
Station B, Buffalo, New York 

Dept. CE-B 
Gentlemen: 


Please tell me more about your Four- 
Fold Engineering Service. 


NAME 
FIRM 
ADDRESS. 
CITY. 


a 
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Russia Stresses Plastics 


But Still Trails West 


Although the Russians con- 
tinue to trail the Western world 
by a wide margin in plastics 
technology, they have begun lay- 
ing the groundwork for some 
very promising future advance- 
ment in the field. 

This is the general consensus 
of the some 20 American scien- 
tists and engineers who attended 
the International Symposium on 
Macromolecular Chemistry held 
in Moscow last month. Meeting 
gathered over 1,200 polymer ex- 
perts from 25 countries to listen 
to more than 160 technical papers 
and to tour various Soviet plas- 
tics research and production fa- 
cilities. Among the Americans 
who attended were representa- 
tives of such organizations as 
Esso, Du Pont, Eastman Kodak, 
General Electric, Brooklyn Poly- 
technic and Mellon Institute. 

According to these observers, 
research and development work 
in plastics and polymer technol- 
ogy has become one of the top- 
priority fields in the Soviet Union 
during the past two to three 
years. Long concentrating most 
of their “materials development” 
effort on steel and other metals, 
the Russians now are attempting 
to “leapfrog” the West in plas- 
tics. Moreover, they seem anx- 
ious to avoid freezing industrial 
development of plastics in any 
particular area since they recog- 
nize how quickly even the newest 
polymers become outmoded. 

At the moment, most commer- 
cial work in the U.S.S.R. admit- 
tedly borrows heavily from West- 
ern, and especially American, 
plastics technology. But, observ- 
ers stress, the Russians have 
launched major research projects 
in a number of relatively new 
and unexplored areas. Among 
those that most impressed West- 
erners at the Moscow meeting 
were reports on Soviet investiga- 
tions of radiation polymeriza- 
tion, inorganic polymers and 
polymers with semiccnductor 
properties (Chementator, Jan. 
25, p. 50). One major problem 
that the Soviets face, however, 
is getting their promising re- 
search work out of the laboratory 
and into commercial producing 
facilities. 


NEW TERMINAL supplies weighted water for oil well drillers. 


Dow Chemical Co.’s Dowell Div. 
recently put into service the 
above “weighted water” ter- 
minal on Berwick Bay near 
Morgan City, La. It handles 
water solutions of calcium 
chloride, known as Heavi- 
water, which are sold for use 
as weighting material in oil 
well completions. The ter- 
minal receives calcium chlor- 
ide pellets by tank car from 
a Dow plant in Michigan, dis- 
solves them in water—inside 
the tank car—to make up a 
stock solution having a den- 
sity around 11.4 _ Ib./gal. 
(Chem. Eng., Feb. 10, 1958, 
p. 80.) The solution is led 
to storage tanks. It can be 
concentrated with additional 
calcium chloride or diluted 
with water to meet a cus- 
tomer’s density requirements. 
Upper density limit with cal- 
cium cholride is about 11.7 
lb./zal., but the terminal can 
reach 14 lb./gal. by adding 
zinc chloride. Product is 
shipped by truck or barge to 
the well site. Its advantage 
to drillers is that it duplicates 
the density of mud commonly 
used in drilling operations 


but is a true solution with no 
solids in suspension. 


American Rubber & Chemical 
Co. is the name of a new firm 
formed jointly by Stauffer 
Chemical Co. and American 
Synthetic Rubber Co. It will 
build a multimillion-dollar 
plant at Louisville, Ky., to 
produce polybutadiene and 
polyisoprene synthetic rub- 
bers. Initial plant capacity 
will be 30,000 long tons/yr., 
but the design will provide 
for a future increase to 50,- 
000 long tons/yr. with minor 
modifications. Completion of 
the plant is scheduled for 
September, 1961. It will use 
processes owned by Phillips 
Petroleum Co. Stauffer and 
American Synthetic Rubber 
each own 50% of the new 
company. 


Allied Chemical Corp. is begin- 
ning construction on a new 
multimillion-dollar polyethy- 


Industry News 
continues on page 168. 
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SILICONE NEWS from Dow Corning 


Foam Eating Into Profits? 


neni. i mn 


Job-proved Dow Corning Defoamers 
Speed Processing, Raise Capacity 


Ever try to blow up a balloon with a hole in it? Hard to get it up to 
any size, isn’t it. The same’s true of foamers . . . with Dow Corning 
Silicones added. Silicones put holes in bubbles . . . keep systems foam- 
free! They’re perfect foam controllers: reliable, economical, safe, easy 
to use . . . quickly available from Dow Corning warehouses conveniently 
located to expedite shipment to you. 


No Hold-Ups. No Foam-Overs. Production slow-downs caused by foam 

are eliminated when fast-working Dow Corning Silicones are added to 

systems. The absence of foam permits you to make more efficient use of 

equipment, step up production and meet schedules never before thought 

possible. Capacity is increased, and foam-overs are prevented . . . thereby 
cutting cost of clean-up and maintenance and 
helping reduce fire hazards. 


W hat’s Your Foamer? Today, Dow Corn- 
ing Silicones are used both as antifoamers 
and as defoamers in processing chemicals, 
petroleum products, asphalt, textiles, paper, 
paints, adhesives . . . in metalworking and 
laboratory work .. . in virtually every indus- 
try and process —even in food processing 
where the use of Dow Corning Silicones at 
designated levels is sanctioned by FDA. 
Eliminate foam-overs here. 


Write today for new 8-page brochure, 
“How Silicones Work for the CPI”. 
Yours Free! 


i 


If you’re troubled with foam slowing down 
your plant operation, taking up productive 
capacity, or creating maintenance, it'll pay 
you to test Dow Corning Silicones. 


New Literature and Free Sample. A 
new 8-page manual, “The ABC’s of De- 
foaming”, will help you learn all the facts 
about Dow Corning silicone defoamers . . . 
how and where to use them, examples of 
the small quantities of silicones needed to 
control foam, and typical successful appli- 
cations. Write today for your FREE copy 
and ask for a generous FREE SAMPLE 
of the silicone de- 

foamer that you 
can test . . . that 
will likely give you 
the most efficient, 
most economical 
defoaming action. 
Indicate your type 
of foamer: aque- 
ous, oil, food or 
other. Address 
Dept. 1808. 





Dow Corning CORPORATION 


ATLANTA BOSTON CHICAGO CLEVELAND 
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MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, D. Cc. 
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Ethylene Copes With Growing Competition 


Ethylene is maintaining a reasonable supply-demand balance, though the picture 
suffers from lack of vitality caused by lack of new markets and derivatives, threats 


to growth of certain older markets. 


Richard F. Messing and James W. Bradley, Arthur D. Little, Inc.* 


Ethylene, largest-volume ali- 
phatic petrochemical raw ma- 
terial, is in reasonable de- 
mand-supply balance currently, 
although the outlook for two de- 
rivatives, ethylene oxide and 
ethyl chloride is somewhat 
clouded. The bright spot in the 
outlook is the rapidly growing 
demand for polyethylene. 
> Demand—No major new ethy- 
lene-consuming chemicals have 
been commercialized that will 
materially affect the demand out- 
look. In fact, the only new use of 
any real interest is the process 
now being commercialized by 
Continental Oil to produce long 
chain alcohols, some of them 
similar to that manufactured by 
the Aldol and Oxo processes.+ 

Future growth of ethylene 
will be more dependent on poly- 
ethylene and _ vinyl chloride 


*For authors’ biographies, see Chem. 
Eng., May 30, 1960, p. 54. 


resins than on other derivatives. 
>Supply—Ethylene capacity, 
including that under construc- 
tion but excluding that an- 
nounced, is approaching 5.8 bil- 
lion lb./yr., which is 28% greater 
than estimated 1959 demand of 
4.76 billion. Consumption in 
1950 was 1.33 billion lb.; average 
growth rate over the 1950-59 
period has been 15.1% /yr. 

As ethylene capacity continues 
to grow, we expect to see an ex- 
tension of the trend toward mer- 
chant production, or more joint 
ventures between ethylene con- 
sumers and producers. Merchant 
suppliers, including capacity 
under construction but not that 
planned, now represent 30% of 
total capacity. 

Recent plants have emphasized 
the production of ethylene at 


tA 50-million-lb./yr. plant is under 
construction. Major markets for Cono- 
co’s Alfol alcohols are expected to be 
in detergents, shampoos, plasticizers. 


petroleum refineries rather than 
production from natural gas 
liquids at a pipeline site distant 
from producing areas. New ad- 
ditional capacity in the major 
market centers of ethylene de- 
rivatives will be from refineries. 
Future capacity based on natural 
gas will be concentrated in the 
natural gas producing areas. 

>More Merchant Producers— 
A few years ago, merchant ethy- 
lene was available in quantity for 
new ethylene chemical ventures 
only on the Gulf. Now, major 
plants exist on the West Coast, 
in the Midwest, and on the East 
Coast. Refiners and natural gas 
utilities are trying to promote 
additional ethylene consuming 
complexes in all these areas. 

As ethylene production know- 
how has become widely available, 
and as more merchant producers 
have entered the field, competi- 
tive pressures have tended to 
put a ceiling on ethylene prices, 
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CELANESE TRIMETHYLOLPROPANE 


adds outstanding protection, durability 
and color retention to alkyd paints 


Here’s how to improve alkyd paint quality without increas- 
ing cost. Paint formulations made with trimethylolpropane 
based resins withstand outdoor exposure and weather... 
adhere strongly . . . resist alkalis and detergents. 


They impart hardness, impact resistance, and color reten- 
tion on overbake or aging, to a greater degree than conven- 
tional alkyds. Dry and baking times are reduced, too. 


Thus, in highly competitive fields, such as appliance and 
automotive, trimethylolpropane based resins provide marked 
competitive advantages. 


Celanese Trimethylolpropane is promptly available in any 
quantity, at a price that’s competitive. It is shipped in pro- 
tective, multi-wall, polyethylene-coated aluminum foil-lined 
heat-sealed bags. 

For complete data on how trimethylolpropane can improve 
paints, please write to: Celanese Chemical Company, Dept. 
553-H, 180 Madison Avenue, New York 16. Celanese ® 


Celanese Chemical Company is a Division of Celanese Corporation of America. 
Canadian Affiliate: Canadian Chemical Company, Limited, Montreal, Toronto, Vancouver, 
Export Sales: Amcel Co., and Pan Amcel Co., Inc., 180 Madison Avenue, New York 16, 


WEATHER'S 
WORST 
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Best Hopes for Ethylene Growth: Polyethylene, PVC 


Estimated Ethylene Capacity 
(Million Pounds) 


Producers & Location 


Allied Chemical 
Tonawanda, N.Y......... 2.4 


American Chemical 
Watson, Calif 


Columbia Gas! 


RE 200 (pl.) 


Dow Chemical 
Bay City, Michigan 


Freeport & Velasco, Tex...... . 
Midland, Mich. 


Port Arthur, Tex 


Humble Oil Co. ! 
I TAR a oe 


Mobil Oil! 
Beaumont, Tex 


Monsanto Chemical 
Texas City, Tex. 


U. S. Industrial Chemicals 


Capacity’ Producers & Location 


Rexall Drug-El Paso Natural Gas 
Odessa, Tex. 


Pe COME go ss cake 8 

_ Standard Oil of New Jersey’ 

Bayway, N. J. 

Baton Rouge, La. 

Texas Eastman 

Longview, Tex...............175 

Union Carbide 

Institute & S. Charleston, W. Va.545 

Seadrift & Texas City, Tex.... .795 
12 


Total including u.c. & pl... . .6,260 


1. Merchant suppliers. 2. v. ¢. = under construction; pl. = planned. 


Estimated Ethylene End-Use Breakdown 
(Million Pounds) 


1. Includes 
3. Fiseal 1959. 


which are now about 5¢/lb. on 
the Gulf Coast. The result has 
been a trend on the part of 
chemical consumers of ethylene 
to buy rather than produce ethy- 
lene themselves. Also some 
chemical companies are discour- 
aged by the fact that dehydro- 
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Polyethylene Forecast 


Polyethylene has been the 
most rapidly growing ethylene 
end use and in 1959 was second 
in importance only to ethylene 
oxide. Polyethylene’s _ rapid 


small quantities not produced from ethylene. 2, Includes that made from ethyl alcoho}. 


genation of ethane to ethylene is 
not as familiar an operation as 
chemical synthesis steps such as 
chlorination, polymerization. 
Ethylene manufacture is, how- 
ever, closely related to refining 
and petroleum companies are 
anxious to participate in petro- 


Continues Bright 


growth will increase its impor- 
tance over other derivatives. Pro- 
duction has jumped from less 
than 100 million lb. in 1951 to 
about 1.2 billion in 1959. High- 


chemicals. Encouraging petro- 
leum companies to choose ethyl- 
ene as their initial step to 
diversification into petrochemi- 
cals: easy access to technology, 
fair growth prospects, ability to 
contract output without setting 
up chemical sales organizations, 
likelihood of later upgrading. 
> Refinery Gas Grows—There 
are only two major units produc- 
ing ethylene at a pipeline site 
distant from a producing area: 
Olin-Mathieson at Brandenburg, 
Ky.; U. S. Industrial Chemi- 
cals at Tuscola, Ill. It has become 
increasingly difficult to justify 
economically the manufacture of 
ethylene from typically stripped 
natural gas. Sufficient quantities 
of ethane and higher hydro- 
carbons must remain or be put 
back in the line to maintain Btu. 
content, and extraction for a 
minimum-sized ethylene plant is 
not always feasible without re- 
ducing the Btu. content below re- 
quired minimum. Furthermore, 
pipeline companies in many cases 
do not have the degree of control 
over the composition of the 
natural gas in their line to effec- 
tively guarantee ethane contents. 
The rising price of natural gas 
(contracts in producing areas 
are now being written above 
20¢/1,000 cu. ft.) and ethane’s 
Btu. value in the line vs. a rela- 
tively stable price picture for 
refinery ethylene tends to push 
the economics in favor of re- 
finery ethylene or ethylene pro- 
duced from ethane and higher 
liquids stripped at or near the 
wellhead. Some utilities with 
control over their own pro- 
duction and others in special cir- 
cumstances may well enter into 
ethylene production. But most 
added production will be at re- 
fineries or from natural gas near 
producing areas. 


pressure (conventional) poly- 
ethylene in 1959 amounted to 
about 1.1 billion lb. versus 100 
million for linear (low-pressure) 
polyethylene. (Continued) 
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CHECK OIC FIRST...IT PAYS! 





DEP E NDABILITY is the first considera- 
tion when you choose a valve, because the cost of valve failure in 
down time is almost always greater than the cost of the valve itself. 
That’s why so many of the best distributors sell the OIC line. They 
know that when they recommend OIC valves, their customers can de- 
pend upon them...even in those tough problem installations. Equally 
important is the distributor’s own dependability... his capacity to 
deliver the valves you need, when you need them. Here, OIC offers 
the support of a complete factory inventory of bronze, iron, ductile 
iron, cast and forged-steel valves. You get immediate delivery from 
your OIC distributor’s representative stock, and 4 to 5-day delivery 
from warehouse or factory. For dependability of product and service, 
phone your OIC distributor. He has our all-out support in serving you. 


(ALVES FORGED AND CAST STEEL, BRONZE, 
IRON AND DUCTILE IRON VALVES 


THE OHIO INJECTOR COMPANY * WADSWORTH, OHIO 
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ECONOMICS... 


Markets for linear polyethyl- 
ene were a severe disappoint- 


ment to the industry last year. 
But in recent months, demand 


Polyethylene Film Flourishes, Linear Lags 


Estimated Polyethylene Capacity 
(Million Pounds) 


Producer & 
* Location 


Allied Chemical 
Tonawanda, N.Y..\80 (partly 
pl. 


Capacity? Type*® 


Orange, Tex....fuc. & 50k 


L 


a 160 iow 0 
Freeport, Tex... . uc.) 60L 


Du Pont 

Orange, Tex. . . . 1300 (partly yr Cc 
Victoria, Tex... .. uc. 40L 
Foster Grant 
Baton Rouge, La... 
Goodrich-Gulf 
Port Neches, Tex.. 
W. R. Grace 
Baton Rouge,la... 50 
Hercules Powder 

Parlin, NJ....... 60! 
Lake Charles, la.. 60! (u.c.) 
Koppers 


20 (pl.) c 


13 (u.c.) L 


Port Arthur, Tex... | 

Port Reading, N.J. { 

Monsanto Chemical 

Texas City, Tex... 100 (portly Cc 
v.c.) 


conventional; L = linear; mol. wt. 


30 C & low 
mol. wt. 


Producer & 


Capacity? Type* 


Pasadena, Tex... 
Rexal Drug & 
Chemical 


Odessa, Tex..... 150 (pi.}! 


Spencer Chemical 
Orange, Tex..... 135 (partly 
v.c.) 

Texas Eastman 


Longview, Tex.... 100 
Union Carbide 


Institute, W.Va. 
Texas City, Tex... 
Seadrift, Tex... . . 
Torrance, Calif... . 
Whiting, Ind... . . J 
Total capacity (inc. 
uc. & pl.) 
Conventional . 1,805 


625 i Sy ¢c 
vc.) 55L 


1. Includes linear and polypropylene capacity. 2. v. c. = under construction; pl.=planned. 3, C = 
= molecular weight. 


Estimated Polyethylene End-Use Breakdown 
(Million Pounds) 


1959 





Conven- 
End Use tional 


Film & sheet 320 7 
Injection molding 170 42 
Wire & cable 


insulation 105 1 106 
Blow molding 38 8 46 
Pipe 62 11 73 


1. Based on U. S. Tariff Commission Reports. 


Linear Total! 
327 Coatings 
212 Exports 





Other 
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has begun to surge because of 
use in blow-molded items such as 
detergent bottles, where a rigid 
container is desired but where 
capacity is not critical. Molded 
household goods and pipe have 
also accounted for some increased 
demand. There seems to be no 
likelihood, however, that linear 
polyethylene will catch up in 
market size to high-pressure ma- 
terial in the next several years. 
Stress cracking remains a prob- 
lem for many applications. 

Conventional polyethylene pro- 
duction in 1959 totaled about 
1.10 billion lb., of which about 
300 million represented export 
markets. In fact, with the excep- 
tion of film and sheet, exports 
were the single largest identifi- 
able end use. Both capacity and 
demand abroad are growing 
rapidly, but the net effect will 
probably be some reduction in 
U. S. export volume. 

Film for packaging of fresh 
produce, other grocery products 
and dry goods has continued to 
demonstrate surprising market 
strength. Nearly three-quarters 
of all film is now made by resin 
manufacturers, who regard it as 
an important means of sustain- 
ing resin volume. 

Polyethylene, like polypropy- 
lene, must compete for markets 
against other polymers. Projec- 
tions for the near doubling of 
polyethylene markets made by 
some in the industry will require 
future price levels well below 
those currently quoted, 324¢/Ib. 
for conventional and 35¢/lb. for 
linear material. The present 
overcapacity, the addition of new 
producers who must find mar- 
kets, plus the intentions of two 
consumers of polyethylene, Rex- 
all Drug (in conjunction with El 
Paso Natural Gas) and Foster- 
Grant, to enter into polyethylene 
production will intensify com- 
petitive pressures. 


Vinyl Chloride Market Offers Growing Reom 


Ethylene dichloride (EDC) is 
produced by the chlorination of 
ethylene. EDC’s major outlet, 
78% of estimated 1959 produc- 
tion of 885 million lb. was for 


vinyl chloride monomer. The 
pyrolysis of ethylene dichloride 
yields vinyl chloride monomer 
and hydrochloric acid. 

Profitable disposal of the lat- 


ter product has been one of the 
principal restrictions in the 
growth of the ethylene dichloride 
process for making vinyl chlo- 
ride monomer. 
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Here’s hose with all the dependable durability a 500-Ib. 
factory test assures-plus lighter-weight construction that 
makes for easy handling. It’s highly flexible and stays that 
way. And it’s mildewproof. 
Petro-chemical users will cash in on its unsurpassed oil- 
di ° and chemical-resistance — inside and out. In fact, that’s 
i n t roaquc! ng ee important to any user of the newest fire-fighting chemicals. 
And D-500 Fire Hose is available with white, black, yellow 


eet s ese ope 
ue or red cover for ready visibility as well as for those who 
D s0O Fire Hose require color-coded fire-fighting lines. 
_ What’s more D-500 Fire Hose is guaranteed throughout 
—for a surer k ind its long life against defects in workmanship and materials. 
For the full story of this newest advance in fire-fighting 
° equipment, contact the G.T.M. through your Goodyear 
of p rotecti on Distributor—or by writing Goodyear, Industrial Products 
Division, Akron 16, Ohio. 


under fire IT’S SMART TO DO BUSINESS with your Goodyear Distributor. He 
can give you fast, dependable service on Hose, V-Belts, Flat 
Belts and many other industrial rubber and nonrubber sup- 
plies. Look for him in the Yellow Pages under “Rubber Goods” 
or “Rubber Products.” 


Photograph courtesy of American LaFrance Corporation... 





“~ rey eer hand 





GOODYEAR INDUSTRIAL PRODUCTS 
@) - Specified ; 500 Fire 


PANAARA ~— 


INDUSTRIAL FIRE HOSE BY 


COODSVEAR 


THE GREATEST NAME IN RUBBER 
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ECONOMICS ... 


The acetylene process which is 
now estimated to account for 
55% of vinyl chloride monomer 
production synthesizes the 
monomer by the addition of hy- 
drochloric acid to acetylene. In 
spite of the higher cost of acety- 
lene (11 to 13¢/lb. vs. 5¢/lb. for 
ethylene), the lack of market for 
byproduct acid in many areas 
frequently favors this process 
which does not involve ethylene 
dichloride as an intermediate. 
Chlorine balance has_ been 
achieved in a number of recent 
plants by the use of a combined 
process where ethylene dichlo- 
ride is pyrolyzed to vinyl chlo- 
ride monomer and hydrochloric 
acid; the hydrochloric acid is 
then reacted with acetylene to 
produce additional viny] chloride 
monomer. 

Small amounts of ethylene di- 
chloride are produced as a by- 
product of ethylene oxide pro- 
duction if production is by way 
of the chlorohydrin route. 

Too late for inclusion in the 
table of ethylene dichloride ca- 
pacity, right, Columbia-Southern 
announced it is installing 100 
million lb./yr. at Lake Charles. 

Essentially all vinyl chloride 
monomer is converted to poly- 
vinyl chloride. The category of 
Polyvinylchioride resins also in- 
cludes some copolymers that con- 
tain small quantities of other 
monomers, primarily vinyl ace- 
tate. Polyvinylchloride consump- 
tion has been growing clese to 
10% a year since 1951. 

About 15% of ethylene dichlo- 
ride production enters the gaso- 
line market, where it serves as 
a tetraethyl lead scavenger; that 
is, forms combustible lead com- 
pounds upon the burning of gaso- 
line. 

Ethylene dibromide is more 
effective as a scavenger but more 
costly. In automotive and truck 
fuel, ethylene dichloride and 
ethylene dibromide are usually 
used in just about equal propor- 
tions. 
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| PVC Use Grows 10%/Yr., Takes Most Monomer, EDC | 
Estimated Ethylene Dichloride Capacity 
{Million Pounds) 


: presents byproduct of chicrohydrin-process ethylene 
vetalte separa at snc 


Textile & poper treating & coting.. ie 
1 aed on U.S. Tori Comminion Reports 


* 
er 


Serres Foti 


“TT Stead eeslay gtemed tie 1960. 2uc= under construction. 


More Threats Ahead for Ethylene Oxide 


In terms of pounds of ethylene 
consumed, ethylene oxide is still 
the most important of the ethy- 
lene-based chemicals. The older 
chlorohydrin process for ethy- 


lene oxide is now considered un- 
economic for new plants except 
under special circumstances of 
chlorine availability. All recent 
units, except that of Dow Chemi- 


cal, have involved the direct oxi- 
dation process and several of the 
older chlorohydrin units have 
been or now are in the process of 
being converted from ethylene 
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WORLD’S LARGEST FAMILY OF 


performance makes the world of difference 


Powell Valves for Chemical and Process Industries 


To meet the demand for new and different valves to 
control the flow of the constantly increasing number 
of corrosive fluids, Powell now has valves available in 
the largest selection of pure metals and alloys—alumi- 
num, stainless steel, pure nickel, monel metal, hastelloy 
alloys, acid bronzes and many, many others. 


All kinds are available—gate, globe, angle, check, ““Y”’, 
relief, flush bottom tank valves, etc. They are scientific- 
ally designed and ruggedly built for top performance 
when used in the service for which they are recom- 
mended. Either consult your nearby Powell Valve 
distributor—or write to us for illustrated literature. 




















lobe Valve 
nds at 1000 F. 


Fig. 2: 


for 300 Ye Fig: 2453 

















ate Valve for 


150 pounds at}500 F. Solid 
wedge disc. Also available 
ith double wedge disc. 





THE WM. POWELL COMPANY e DEPENDABLE VALVES SINCE 1846 ° CINCINNATI 22, OHIO 
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ECONOMICS . 


oxide over to propylene oxide. 

In 1959, ethylene oxide produc- 
tion was about 1,285 million Ib. 
The largest use, accounting for 
about 890 million lb., was for 
ethylene glycol manufacture, 
which in turn was used primarily 
for vehicular antifreeze. Ethy- 
lene glycol based antifreezes now 
account for 89% of the anti- 
freeze market. Markets per se 
for ethylene oxide include sur- 
factants and ethanolamines. 

The recent promotions by 
Dow, and particularly Du Pont, 
of long-lasting antifreezes raise 
serious doubts as to the size of 
the future annual glycol anti- 
freeze market. Du Pont’s ma- 
terial, believed to be based on 
ethylene glycol, is claimed to last 
the life of the car. It will be 1961 
before the effects on the ethylene 
oxide market become known. One 
new producer, Reading-Chatham 
Chemical Corp., has announced 
plans for a new facility, with the 
output to be sold in large part 
through the acquired auto spe- 
cialties organization of Commer- 
cial Solvents Corp. Too late to 
include in capacity table, right, 
company revealed that it will 
make 80 million lb./yr. via direct 
oxidation at Houston. 
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Estimated Ethylene Oxide End-Use Breakdown 


Ethyl Chloride Faces TEL Substitute 


Of ethyl chloride capacity, 
90% represents that based on 
ethylene; the remainder is based 
on ethyl alcohol. Of ethyl chlo- 
ride demand, 85% is for the 
manufacture of tetraethy] lead. 
The remainder finds small use 
for ethyl cellulose plastics and 
for miscellaneous 2pplications. 

Ethyl chloride is used in the 
conventional process for tetra- 
ethyl lead manufacture. Recent 
activities centering around the 
possible substitution of tetra- 
methyl lead for tetraethyl lead 
have distinctly clouded the out- 
look for ethyl chloride. Ethyl 
Corp.’s tetramethy] lead presum- 
ably does not use ethyl chloride 
in its manufacture, and if the 
gasoline refiners and marketers, 
as Standard Oil of California has 
already announced, go 100% to 


Bulk of Output Now Goes to TEL 


tetramethy] lead compounds from 
tetraethyl lead, the only major 
market for ethy! chloride would 
collapse. (There would be a cor- 
responding increase in demand 


I. Copadty based on ethyl olcshel, 


for methyl chloride, however.) 
Ethyl] chloride has been an im- 
portant consumer of ethylene; 
nongasoline markets for ethyl 
chloride are insignificant. 
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If your present product recovery system is 
not delivering maximum efficiency, you may 
be paying an exorbitant price for dust that 
is merely blowing away. Add to this the 
possible damaging effect on equipment, on 
employee morale, on general plant appear- 
ance and community relations. The most 
practical and economical solution of any 
dust problem is the MIKRO-PULSAIRE 
Collector, now available in new flexible mod- 


MIKRO- Products 


PULVERIZING MACHINERY 
55 Chatham Rd., Summit, N. J. 
A Division of American-Marietta Company 


7 / 
(OH DO DPCOWVMM 
/ / 


rami 


( ul 


ular units designed to meet any required 
capacity however large or small .. . attested 
recovery efficiency 99.9% plus .. . absolutely 
no moving parts, internally or in the gas 
stream ... 4 or 5 times the capacity of 
conventional bag houses per unit of bag 
area. For the toughest dust collection 
jobs, call on our engineering staff, and 
the MIKRO-PULSAIRE. 

Ask for Bulletin 52A-1. 


PROCESSING SYSTEMS 


GRINDING 


West Indies, South Africa, India, Japan, Philippines, Australia and New Zealand. 
MANUFACTURING FACILITIES: United States, Canada, Continental Europe, British Isles. 
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CONVEYING COLLECTING 


REPRESENTATIVES throughout the United States, Continental Europe, British Isles, Canada, Mexico, Central and South America, 
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Ethyl Alcohol Feels ae Maturity 


Synthetic ethyl alcohol pro- 
duction in fiscal 1959 was about 
230 million gal. (95% basis) 
ranking this material third as a 
chemical ethylene consumer. This 
derivative is mature and recent 
growth has been very modest. 

The major use for ethy] alcohol 
is in the production of acetalde- 
hyde and derivatives. Aldo] al- 
cohols produced from acetalde- 
hyde face competition from oxo 
process alcohols made directly 
from higher olefins. Direct use 
of acetaldehyde per se, princi- 
pally for cellulose acetate, has 
not grown rapidly. Acetaldehyde 
from ethyl alcohol in addition 


Petrochemicals 3 


Plastics Now Lead Rubber as Styrene Market 


Styrene monomer, while more 
properly a benzene derivative, is 
also a significant ethylene con- 
sumer. Styrene markets in S- 
type rubber are now second to 
its use in plastics. When capacity 
under construction is completed, 
overcapacity will exist. Mon- 
santo has announced a price drop 
from 12 to 11.2¢/lb. when its 
additional capacity comes on 
stream in 1961. 

Of current interest is the route 
to styrene not involving synthe- 
sis of ethyl benzene intermediate. 


Biggest Uses: Acetaldehyde and Derivatives 


Estimated Synthetic Ethyl Alcohol Capacity 
_ (Million Gallons} 


Producer, & Location 
Standard Oil of New Jersey 
le. 5 


must compete with that made di- 
rectly from hydrocarbons by 
Celanese. As a solvent, ethyl al- 


Cosden Petroleum’s original 20- 
million-lb. capacity does not uti- 
lize ethylene for ethyl benzene 
synthesis, recovers ethyl ben- 
zene from catalytic reforming 
streams. Capacity went in sev- 
eral years ago, represented a de- 
parture from the established syn- 
thesis method. Plans of Koppers 
to produce styrene in a 70-mil- 
lion-lb./yr. joint operation with 
Sinclair Oil from recovered ethyl 
benzene confirms method’s at- 
tractive economics. Many U. S. 
refineries have catalytic reform- 


Some New Capacity Bypasses Ethylene 


“Estimated U. S. Styrene Monomer Capacity 
(Million Pounds) 


Producer & Location 


}800 (inc, 200 u.c.) 


. .560 fine, 200 v.c.) 


Los Angeles, Calif 135 
Foster Grant 


Baton Rouge, La 150 linc. 40 


uc. or pl.) 


1. 20 million pounds from sonra ethyl benzene. 


under construction, pl. = planne 


Capacity’ Producer & Location 
Ynion Carbide 





2. All from reco 


Capacity Producer & Location 


cohol meets competition from 
other materials including lower 
cost isopropy! alcohol. 


ing streams from which ethyl 
benzene could be recovered and 
converted to styrene. The largest 
could make several hundred mil- 
lion pounds each of monomer 
without resorting to a synthesis 
step. (The additional 40 million 
Ib. of styrene monomer capacity 
now under construction by Cos- 
den Petroleum is a variation of 
the synthesis process; it’s said 
the company hasn’t enough ethyl 
benzene in its reforming stream 
for additional capacity by that 
route.) Add to capacity chart, 
left: 60 million Ib. planned for 
Corpus Christi by Suntide Re- 
fining. 

Polystyrene markets are 
strong. Low-cost polystyrene ma- 
terials are not being displaced by 
high-pressure polyethylene as 
some expected. Polystyrene often 
modified with acrylonitrile, buta- 
diene and other materials can 
achieve a variety of properties at 
less cost than most competing 
thermoplastics. In styrene mono- 
mer’s second major market: 
S-type rubber polymer’s low cost 
—below 20¢/lb. when oil ex- 
tended compared with 35¢ for 
polyisoprene and 23¢ for butyl 
rubber—will not put S-type rub- 
ber in direct competition with 
other types for most markets 
in the near future. Other im- 
portant markets are styrene- 
butadiene latexes and polyesters. 
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We drop the ball so you wont 
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You should see how National Tube tortures USS 
National PVC Pipe. We heat it in an oven. We 
stress it with internal water pressure. To check 
impact resistance, we even drop a 9-pound steel 
ball on it from ten feet high. The number of test 
drops vary according to pipe size: 
34" PVC Pipe—1 drop 2” PVC Pipe— 7 drops 
1” PVC Pipe—2 drops 2!%" PVC Pipe—10 drops 
1144” PVC Pipe—3 drops 3” PVC Pipe—15 drops 
1144” PVC Pipe—4 drops 
These torture tests and drop ball tests are some 
of the ways National Tube makes sure of the 
quality of USS National Polyvinyl Chloride pipe. 
We test it carefully so you won’t get any mistakes. 
USS National PVC Pipe can handle most acids, 
alkalies, salt solutions and alcohols. It’s available 
in high-impact or normal-impact. Sizes 14” to 12” 
in diameter. Schedules A, 40, 80 and 120. For 
further information, write National Tube Division, 
United States Steel, 525 William Penn Place, 
Pittsburgh 30, Pa. uss and National are registered trademarks 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 








DEVELOPMENTS ... 


CHEMICAL PRODUCTS som m sstedoue 








Epoxy Chemical Family Proliferates 


Birth rate of new chemicals climbs with the advent of 
high-purity peracetic acid in epoxidation syntheses. 


UNOX 207 FLEXOL 163-D 


<Ow: 4 Qik 


UNOX 20! UNOX 206 


Chy0-C CH-CH, 
2G if ie: X@) \o7 


Word that hundreds of new 
epoxy compounds with unique 
properties are now within reach 
may augur the opening of a 
bright future for these prod- 
ucts. But it is the news behind 
this news that lends a signifi- 
cant third dimension to this ap- 
parent breakthrough in epoxy 
technology. 

In a recent announcement, 
Union Carbide Chemicals Co. dis- 
closed that it has achieved the 
first commercial-scale production 
of essentially pure peracetic acid, 
prime epoxidizing agent. And in 
a separate continuous direct 
process, Carbide uses this pera- 
cetic acid to epoxidize cycloali- 
phatic, aromatic and unsaturated 
olefinic compounds (Chem Eng., 
July 25, 1960, p. 68). 
> Peracetic Is Key—The reason 
why these two interrelated proc- 
esses ultimately may lead to hun- 
dreds of new epoxy compounds 
lies in the nature of the pera- 
cetic acid intermediate, rather 
than in the direct epoxidation 
process, 

Several companies now com- 
pete against users of the estab- 
lished batchwise condensation of 
epichlorohydrin and bisphenol-A 
by using the direct epoxidation 


process, which can produce a 
greater range of epoxidized com- 
pounds. As_ the epoxidizing 
agent, these companies use pera- 
cetic acid, produced in situ by re- 
acting hydrogen peroxide with 
acetic acid in the presence of 
formic acid, sulfuric acid or ion- 
exchange resins as catalysts. 

> Purity Broadens Outlook— 
Carbide, however, by producing 
peracetic acid independent of the 
epoxidation process, exerts con- 
trol over acid quality that is not 
possible with the in situ opera- 
tion. 

Consisting of a solution of 
peracetic acid in an inert solvent, 
the intermediate is anhydrous, 
since no water is introduced with 
the feed or produced by the re- 
action. It doesn’t contain strong 
acid or salts that catalyze side 
reactions. A small amount of 
acetic acid, formed as a byprod- 
uct, is the only significant im- 
purity. 

Being essentially free of im- 
purities, Carbide’s peracetic acid 
remains stable long enough to be 
transferred from point of origin 
for use in the separate epoxida- 
tion process. And with this de- 
gree of purity, it greatly 
broadens the range of high-qual- 


ity stable compounds that direct 
epoxidation can produce. 

Carbide’s initial offering of 
commercial quantities of these 
new epoxide compounds includes 
both resin-forming materials and 
plasticizers. Because they incor- 
porate catalysts or hardeners, 
they are ready-to-use, one-com- 
ponent systems. 
® Plastic Epoxides—Unox Epox- 
ides 201, 206 and 207, have cyclo- 
aliphatic structures that elimi- 
nate the light-unstable phenolic 
groups found in conventional 
epoxies based on epichlorohydrin 
and bisphenol-A. 

Unox 201, easily prepared 
from low-cost butadiene and cro- 
tonaldehyde, provides plastics 
with low initial color, and resist- 
ance to ultraviolet light, heat and 
air oxidation. It is an excellent 
light stabilizer for vinyl chloride 
resins (PVC), where the stabi- 
lizing action results from the 
ability of the epoxide ring to re- 
act with hydrogen chloride. This 
is presumably the action of all 
epoxy stabilizers including the 
epoxidized natural oils. 

Because of its low viscosity, 
Unox 201 doesn’t require special 
solvents or diluents, which usu- 
ally degrade the properties of the 
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You have eleven good reasons (count ’em!) for 
specifying Snowflake® or Snowfine® in processes 
and products—ranging from household and in- 
dustrial cleansers to luxury bath preparations. 
You may even discover that these two granula- 
tions of Solvay® sesquicarbonate of soda offer 
you more features. Write for your liberal sample. 





Sodium Nitrite « Caustic Soda « Calcium Chloride * Chlorine * Chloroform 

Caustic Potash « Potassium Carbonate * Sodium Bicarbonate * Soda Ash 

Ammonium Chloride * Methyl Chloride * Ammonium Bicarbonate ¢ Vinyl 

Chloride * Methylene Chloride « Cleaning Compounds « Hydrogen Peroxide 

Aluminum Chloride * Mutual® Chromium Chemicals ¢ Snowflake® Crystals 

Monochlorobenzene « Ortho-dichlorobenzene ¢ Para-dichlorobenzene 
Carbon Tetrachloride 


Hitz) 
hemical 
SOLVAY PROCESS DIVISION 
61 Broadway, New York 6, N. Y. 


SOLVAY branch offices and dealers are located in major centers from coast 
to coast. Send export inquiries to Allied Chemical International, 40 Rector 


St., N.Y. 6. 
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SOLVAY PROCESS DIVISION 
Allied Chemical Corporation 
61 Broadway, New York 6, N. Y. 


Please send without cost: 

0 a. Snowflake Crystal sample [J 8. Snowfine sample 

OJ c. Snowflake fact book 

(1 Data on how these products can help my operation, 
described in attached letter. 


Name 





Position 








Company 
Phone 





Address. 





City 








CHEMICALS ... 


cured plastic. Better penetration 
of glass-fiber laminates, prefilled 
molds, reduction in casting voids 
and bubble formation are addi- 
tional advantages resulting from 
the low viscosity of this product. 

Its polymers, containing free 
hydroxyls, react with drying oils 
to form air-drying coatings. 
Combination with fatty acids 
gives varnishes of remarkable 
adhesion, alkali resistance, gloss 
and hardness, 
> Handle Like Water—Unox 
206, prepared by Diels-Alder con- 
densation of butadiene followed 
by direct epoxidation, has a vis- 
cosity nearly equal to that of 
water and is a solvent for many 
solid anhydride hardeners. 

It is highly versatile: the 
epoxycyclohexane group is reac- 
tive under acidic conditions 
whereas the epoxyethyl part of 
the molecule is reactive under 
basic conditions. Hydrogenation 
yields the cycloaliphatic diol and 
hydrolysis yields the tetraol. 
Polymerization provides a three- 
dimensional resin and when used 
as a monomer, Unox 206 makes 
polyglycols with unreacted epoxy 
groups. 

Heat resistance and toughness 
found in Unox 206 castings are 
reported as excellent. Textile 
resins based on 206 impart crease 
resistance to cotton fabrics. 
> Low-Cost Cross -Linking— 
Unox 207 forms epoxy plastics 
said to have excellent high-tem- 
perature physical and electrical 
properties. With its low combin- 
ing weight, it cuts expenses in 
cross-linking of low-cost resins 
and polymers that now are under 
evaluation in grinding wheels, 
brake linings, molding, high-tem- 
perature encapsulation and tool- 
ing. 

Under acidic conditions, Unox 
207 is hydrolyzed to tetraol. 
Bromohydrin formation usually 
occurs on the five-membered ring 
and hydroxy esters form on the 
six-membered ring when treated 
with HBr and organic acids. 
> Fungus Resistance — Incor- 
poration of new Flexo] 163-D in 
vinyl] resin permits its use for all 
sorts of outdoor applications— 
coatings for house siding, agri- 
cultural films and sheeting, elec- 
trical insulations—as well as 
flooring and upholstery. 

Flexo] 163-D, to be commer- 
cially available later this year, 


combines the compatibility and 
plasticizing attributes of a pri- 
mary plasticizer with the stabi- 
lizing action of epoxy systems. 
> Extra Benefits—Epoxy plas- 
ticizers Flexol EPO and JPO 
present high oxirane oxygen 
content and low residual un- 
saturation that assure maximum 
compatibility and __ stabilizing 
action. Both are reported to im- 
part excellent resistance to ex- 
traction by oil and water, also 
have low volatility. 

Often the amount of more ex- 
pensive metallic stabilizers is re- 
duced by the synergistic stabi- 
lizing action of combinations 
with either Flexol EPO or JPO. 
These low-cost plasticizers are 
the result of soybean oil epoxi- 
dation. 

Another plasticizer, Flexol 
EP-8, chemically 2-ethylhexyl 
epoxy tallate, is designed for use 
in vinyl chloride resins where 
flexibility as well as heat and 
light stability are desirable at 
low temperatures. These proper- 
ties make Flexol EP-8 an eco- 
nomical replacement for the more 
expensive azelate, adipate and 
sebacate plasticizers presently 
used for low-temperature appli- 
cations, 

Use of all three plasticizers is 
now extending to other chlori- 
nated polymers and_ rubbers, 
chlorinated solvents, nitrocellu- 
lose and alkyd coatings. 

- Many other epoxides are ex- 
pected to hit the market in the 
near future, but current commer- 





Newsworthy Chemicals 


cial production will be limited 
only to compounds such as those 
described, which can be synthe- 
sized from low-cost starting ma- 
terials.—Union Carbide Chemi- 
cal Co., Div. of Union Carbide 
Corp., New York, N. Y. 78A 


Plasties 


New treatment multiplies 
plastics’ application in lin- 
ing. 


Gamma radiation bombard- 
ment of undisclosed polyolefin 
plastics is turning out com- 
pounds of unusual physical prop- 
erties. 

These Mimx 600 compounds 
have an interesting memory 
faculty that allows them to re- 
sume their original configura- 
tions. 

Once they have been formed or 
molded into the desired shape, 
the plastics undergo Gamma 
radiation treatment. At that 
time, they can be heated, re- 
shaped, and locked into any con- 
venient shape. Yet, when proper 
heat is reapplied, the parts re- 
turn instantly to their original 
form within 1% accuracy. 

A typical example has been 
use of Mimx 600 as lining for a 
complex chamber. To solve the 
problem of getting the liner 
through the small opening, engi- 
neers used an irradiated tube of 
Mimx 600, slightly larger than 
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Epoxy chemical family lists new members 

Gamma radiation treatment improves plastics 

Insulating fill provides service from —450 to 1,400 F....82A 
Phosphating cleaner now available 

Black plastic resin makes stronger piping 

Self-emulsifiable wax forms permanent emulsions 

Polyvinyl butyral resin enters film manufacturing 

Silicone rubber coatings for insulation, cushioning 
Viton-based sealing compound protects gaskets, O-rings. .82G 
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Plant saves $60,000 per month 
by switch to pipe lined with TEFLON ® 


In a plant manufacturing a chemical intermediate, excessive 
maintenance costs and product losses ran as high as $60,000 
per month, Such frequent failures occurred in the process 
involving corrosives at high temperatures and pressures, that 
onstream time averaged only 75% during the first six months 
of operation. After a period of testing, more than 1500 feet of 
pipe lined with Du Pont TeFLon TFE-fluorocarbon resin were 
installed, Result: No failures of lined pipe occurred in over 2 
years of service, 

TEFLON TFE resins are unaffected by HCl liquid and vapors, 
fuming nitric acid—white or red—hydrofluoric acid, organic 
solvents and reagents, TFE resins are rated for use up to 500°F, 
Their non-adhesive surfaces prevent plugging by high-viscosity 
materials, TFE resins do not shatter under vibration, thermal 
or physical shock, 

The liner flared over the flanges provides protection for the 


REG. U. 5. PAT. OFF 


FLUOROCARBON 


BETTER THINGS FOR BETTER LIVING... 
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TEFLON: 


RESINS 


steel from the process fluid and eliminates the need for addi- 
tional gasketing. Installation costs are further reduced because 
the pipe is equipped with standard flanged fittings which are 
easily connected. And the need for careful aligning, hanging, 
welding and other special procedures is eliminated. 

In your chemical processes, you can insure long service life 
and greatly reduced maintenance and downtime by installing 
pipe lined with TEFLON TFE resins. For more details on 
properties and performance send for the new bulletin on Lined 
Pipe... and for more general information, ask for the fact- 
filled booklet, “Designing with TEFLON”. Write to: E. I. 
du Pont de Nemours & Co. (Inc.), Polychemicals Department 
T-19-8, Room 2526, Nemours Building, Wilmington 98, Del. 
In Canada: Du Pont of Canada Limited, P. O. Box 660, 
Montreal, Quebec. 


TEFLON is Du Pont’s registered trademark for its family of 
fluorocarbon resins, including TFE (tetrafluoroethylene) 
resins and FEP ( fluorinated ethylene propylene) resin. 
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CHEMICALS ... 


the inside diameter of the cham- 
ber. Heat was applied to the tub- 
ing and it was locked temporarily 
into a small spindle by flattening 
and rolling. 

The spindle was then passed 
through the tiny opening into the 
chamber and positioned, and the 
entire assembly heated to ap- 
proximately 300 F. Upon heat- 
ing, the “memory” of the plastic 
caused the tubing to return to its 
original dimensions, lining ef- 
fectively the inside walls of the 
chamber. 

Physical characteristics such 
as resistance to high tempera- 
ture, acids, solvents and alkalis, 
do not deteriorate upon repeated 
heating and cooling. 

In addition to incorporating 
great tensile strength and form- 
ability, Mimx 600 compounds are 
available also in electrically con- 
ductive and nonconductive states, 
and tailored for special applica- 
tions ranging from solid propel- 
lant inhibitors for rocket motors 
to coverings of igniter parts.— 
The Martin R. Klitten Co., Inc., 
Los Angeles, Calif. 80A 


Insulation 


New fill provides service 
from —450 to 1,400 F. 


Perlox, a white, light-weight 
powder made from an inert sili- 
ica aggregate containing, in its 
natural state, myriads of tiny 
trapped particles of water, is an 
insulating fill described as com- 
pletely safe for the majority of 
cryogenic applications. 

During the manufacturing 
process, trapped water is vapor- 
ized at high temperatures, ex- 
ploding the silica and causing it 
to expand to many times its orig- 
inal volume. This expansion 
forms an inorganic cellular 
structure of countless minute 
voids sealed by microscopic but 
sturdy walls. 

Once settled in place, Perlox 
has a density (3 lb./cu. ft.) that 
affords more insulation per ton 
of material than other fills in 
similar applications. 

Thermal conductivity at —300 
F. is slightly less than 0.10 Btu. 
(in.)/(sq. ft.) (F.) (hr.). The 
powder provides very little body 
to allow moisture pickup, is 


chemically and physically stable, 
and is now available in paper 
bags.—Johns- Manville Corp., 
New York, N. Y. 82A 


BRIEFS 


Phosphating cleaner that gives 
smooth, uniform and light 
(up to 70 mg./sq. ft.) phos- 
phate coatings to ferrous 
metals, zine die castings and 
cadmium plates, is now avail- 
able. Called Paintite, this 
product is low foaming, low 
sludging and free rinsing. It 
assures paint adhesion and 
prevents rusting of metals be- 
fore painting. Minimum tem- 
perature control is permis- 
sible when used between 140 
and 180 F. It can be applied 
by immersion, spray washer 
or steam  cleaner.—Turco 
Products Inc., Wilmington, 
Cal. 82B 


Black plastic resin, Marlex TR- 
212, can be extruded to make 
pipes that sustain three times 
the accepted standard design 
stress for ASTM Type III 
polyethylene pipe. Approved 
by the National Sanitation 
Foundation for potable water 
use, Marlex pipes are light in 
weight, flexible, easy to in- 
stall, and inert to acid or al- 
kaline soil. Resin sells for 
38¢/lb., and pipes are avail- 
able in sizes from 3 in. to 2 
in.—Phillips Chemical Co., 
Bartlesville, Okla. 82C 


Self-emulsifiable wax, with a 
melting point of 120 F., forms 
permanent emulsions contain- 
ing as much as 90 to 95% 
water in neutral, acid or al- 
kaline solutions.. Marketed as 
Emulsifiable Hywax-122, it is 
composed essentially of myris- 
tyl, cetyl, and stearyl alcohol 
esters. Wax is odorless, heat 
stable, and doesn’t contain 
ethylene oxide or added emul- 
sifiers. It is recommended for 
metal working, cosmetic and 
textile operations, and as rust 
inhibitor in oil well drilling. 
—Werner G. Smith Inc., 
Cleveland, Ohio. 82D 


Polyvinyl butyral resin is now 
available in the form of a 


highly viscous plasticized dis- 
persion. Resin D-566, when 
dried at elevated tempera- 
tures, produces thermoplastic 
films that adhere tightly to 
porous and nonporous sur- 
faces. Films dried at room 
temperature are easily 
stripped, nontacky, continu- 
ous and water resistant. Ap- 
plications include baking 
primers, protective coatings 
for metal, wood and glass, 
textile finishing and binder 
for nonwoven § fabrics.— 
Shawinigan Resins  Corp., 
Springfield, Mass. 82E 


Silicone rubber coatings with 


resilience and dielectric 
strength have been  an- 
nounced: Melcoat S-100 is re- 
ported ideal for cushioning 
fragile or miniaturized com- 
ponents against shrinkage 
during encapsulation, to 
minimize arc-over on open 
leads in electronic units and 
to impregnate’ glass-fiber 
cloth for cables. Melcoat S- 
200, with its foamlike struc- 
ture, finds applications 
wherever thermal insulating 
coating is required.—Melpar 
Inc., Falls Church, Va. 82F 


Sealing compound SR 278-90, 


an advanced formulation 
based on Viton, is used for 
gaskets and O-rings to cope 
with extreme heat and hard- 
to-handle fluids. Ideal for 
most static sealing applica- 
tions, it keeps its physical and 
chemical properties from —65 
F. to over 600 F., resists sol- 
vents, lubricants, hydraulic 
fluids, acids, bases and hot 
hydrocarbons. Products in- 
corporating SR 278-90 main- 
tain strength and hardness. 
Stillman Rubber Co., Culver 
City, Calif. 82G 
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MILLIONS OF DOLLARS CAN BE SAVED 


5 truthers 
Wells 


Standard heat exchangers are suitable for a wide range 
of services, including heating, cooling, vaporizing and 
condensing, with the maximum usefulness in the smaller 
sizes. 

Standardization of mechanical design and price offers 
many important advantages to the user. 

Savings may be realized in the user’s engineering time, 
due to ease in procurement, inspection of fabrication, 
checking drawings and construction details. 


In plant layout work, the size of the unit can be quickly 

established, and the complete information available 
allows exact de- 
tails to be fixed 
at once. 


Immediate de- 
livery on most 
units often re- 
sults in impor- 


Complete Guide 


to the selection of a standard 





tant savings, due to early completion of the projé& 
Interchangeability allows reuse of the equipment in 
other services, and increases salvage value. 


Important cost savings are available to the user, due to 
economies in manufacture. 


Savings to the process industries, by heat exchanger 
standardization, are estimated at several million dollars 
annually. 


Struthers Wells has just issued a new bulletin, giving 

complete mechanical design and prices, covering a num- 

ber of standard sizes, to about 1200 square feet of sur- 

face, and in six principal types. 

Thermal design data are included in the bulletin, to 

allow the user to fix the size of the required unit, in 

various services. 

A large stock of standard exchangers allows immediate 

shipment, in most sizes. Equipment is available in carbon 
steel, also with non-ferrous tubes, and in 
stainless Types 304 and 316. 


STRUTHERS WELLS PRODUCTS 
PROCESSING EQUIPMENT DIVISION 


SW Heat Exchanger is con- 


tained in Bulletin B-20. Write 
for your copy today 


STRUTHERS WELLS CORPORATION 


WARREN, PA. 
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Crystallizers . . . Direct Fired Heoters . . . Evaporators ... 
Heat Exchangers . . . Mixing and Blending Units . . . Quick 
Opening Doors . . . Special Carbon and Alloy Processing 
Vessels . .. Synthesis Converters 


BOILER DIVISION FORGE DIVISION 


BOILERS for PowerandHeat Crankshafts . . . Pressure 
. « « High and Low Pressure Vessels . . . Hydraulic Cylin- 
... Water Tube... Fire ders...Shafting ... Straight- 
Tube ... Package Units ening and Back-up Rolls 
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Chromatographs Get Programmed Controls 


New gas analyzers gain in flexibility and accuracy, thanks to 


built-in automatic programming devices for repetitive operations. 


oon ee 


LOENCO Model 17 gas chromato- 
graph is available with either 
tungsten or iridium detectors. 


OPERATOR checks tape on new 
MSA programmed chromatograph. 


Column Temperature Increase Reduces Analysis Time 


® Constant gas rate 
e Rated to 900 F. 


Now that the gas chroma- 
tograph is out of the laboratory 
and on the firing line for proc- 
ess analysis and control, refine- 
ments are coming thick and 
fast. 

One new unit features pro- 
grammed temperature control 
that permits operating column 
at temperatures from ambient 
to 900 F. Linear or exponential 
(or any other) temperature pro- 
gramming is obtained with a 
precut cam that assures exact 
reproduction of a given temper- 
ature program. (Increased col- 
umn temperature speeds high- 
boiling fractions through the 
column, reduces analysis time.) 

Model 17 chromatograph 


e Programmed temperature 
e Pressure compensated 


strains for accuracy with two 
symmetrically heated columns 
—one for analysis, the other for 
vapor pressure compensation. 
Organic column packings have 
significant vapor pressures at 
higher temperatures. 

During operation, vapor pres- 
sure of the packing increases 
at the same rate in each col- 
umn. Partial-pressure (back- 
ground) signals at the reference 
and sample detectors are thus 
equal and opposite, cancelling 
out the temperature effect on 
the packing. Differential flow 
controllers automatically hold 
flow rates constant through both 
columns.—Loe Engineering Co., 
Pasadena, Calif. 84A 


Pencil Marks on Tape Put Machine Through Its Paces 


e Program Tape 


e Two columns 


¢ Temperature stability ¢ Varied data reporting 


Another new chromatograph 
uses tape programming for the 
first time to increase precision 
and flexibility. Any required 
combination of time and _ se- 
quence can be programmed with 
system, which consists of a 
motor-driven transparent tape 
(film) in conjunction with a 
photoelectric transmitter and 
receiver. 

The tape, a continuous loop 
of standard 16-mm. film, is grad- 
uated in 1-sec. divisions. Pro- 
grammer simply marks tape 
with graphite pencil at appro- 
priate intervals (as small as 4 
sec.) to achieve desired program 


sequence. Analysis times from 
four to 15 minutes are standard, 
but with motor speed adjust- 
ments, shorter or longer time 
ranges are possible. 

Here’s what the tape tells the 
machine to do: select a peak, 
change sensitivity range, ac- 
tuate a valve, zero the detector 
cell, or read out results. Each 
mark on the tape causes the 
photo-electric receiver to ad- 
vance a stepping relay. A wide 
section of the film (which in. 
cludes the splice) is blanked out 
to give a special long pulse 
which resets the relay system. 
>Other Features—New unit 
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bok inlay sbes, FLO*BALL pe: y Wachee << Witboth 
directions without seat distortion . on easily without massive 
Operators .. . gives more than twice the flow ... and the fastest 
action of any valve made. 


Better RELIABILITY than a PLUG... 


but, unlike plugs, FLOeBALL never needs lubrication . . . never 
freezes, never leaks, requires no maintenance . . . yet it has 
greater flow capacity than any plug . . . and the lowest torque 


a in the industry. 






FLO-BALL does it...and does it better! 


Hydromatics, Inc. 


LIVINGSTON, NEW JERSEY 


oo 4. © - 
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Bearing-fixed FLO*BALL valves are stocked with flanged or screwed ends, full or reduced 
port, in standard sizes from Ye” to 10”. They are made to standard ASA dimensions in 
carbon steel and 316 stainless steel. 


Gentlemen: 

Perhaps your bearing-fixed FLO*BALL valves can fill my applications. | require valves 
for ‘ 
So ee cclstenliipnnentD: SOOM, SEO SS 

I now use ball valves in these sizes 

PLEASE: [_] Have salesman call [_] Send technical data 

My name 

Company name__ 

Address 

City. 
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FLO-BALL 


reduces 


. 


REPLY MAIL 


Postage Will Be Paid By 


Hydromatics, Inc. 


Livingston, New Jersey 
oa 
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per system. FLOeBALL valves are used in place of gates, globes, 


or plugs. 


72 Reduce in ventory COStS... ty standardizing 





on one type valve for all applications requiring gates, globes, 


or plugs. 





*} Reduce maintenance costs... 


the FLOeBALL high reliability means less maintenance . . . no 


lubrication, no freezing, positive sealing. The top loading and 
replaceable seat reduces overhaul and start-up costs. 


Principles of Operation 


In the bearing-fixed FLO+BALL 
valve all pressure forces exerted on 
the ball are transmitted to low-fric- 
tion bearings. The pressure balanced 
seat results in a sealing force which 
is designed to insure positive sealing 
without seat distortion, and to min- 
imize seat-resisting frictional forces. 
The combination of these low fric- 
tional forces accounts for the ex- 
tremely low operating torque. 
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a 
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FLO*BALL VALVE 
Fixes ball + Floats seat 
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EXCLUSIVE NEW COOK QUILL" 


ASSURES BETTER LUBRICATION ©@ 
OF HIGH-PRESSURE PACKINGS “ oe WI 


Oil “dripping” has caused a lot of trouble in high-pressure packings. ha V7 Yyy 
The surface tension of the heavier oils tended to foul the nozzle, 

bleeding the lubricant down inside the cup bore instead of on the rod. 

Result: intermittent feeding or none at all. A new Cook-engineered 


drip nozzle design has solved this problem. Key to the new design is 
a Teflon quill that extends beyond the cup inner bore and actually 
touches the rod. Even after long wear, the quill will be within a few 


thousandths-of-an-inch of touching the rod. Thus, oil gradually bleeds 7/ LM 
onto rod... doesn’t drop. This means that it will maintain a satis- 
’ 
factory oil film on the rod at all times. The exclusive quill is now DOESN'T Vl 
standard on all Cook steel packings from 4,000 PSI upward. Ask a DROP! = 





C. Lee Cook representative to give you the details. 
* Patent Pending 





]/ 





KEEPS PACKING COOL WRITE FOR 
COOK’S NEW 


... AND IT’S LEAK- PROOF! PISTON RING 
CATALOG 


Sixteen-page catalog just 

off the press. Describes 

complete line of piston 

rings manufactured by C, 

Lee Cook Company, also 

the special rings of the 

Airtomics Division. For 

your free copy, write: C. Lee Cook Company, 958 South 
8th Street, Louisville 3, Kentucky. 





Cook’s new leak-proof packing cup features circu- 
lating water completely inside of the cup itself... ¢c. LE E 

eliminates any possibility of leakage, corrosion or , 

contamination of the material under compression. S|} © > Siti, 
These are big advantages for all applications—and 

are naturally of even greater importance on non- COMPANY 


oe nil} 7” 
“Ty _ 


lubricated service. 
- 
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EQUIPMENT DEVELOPMENTS .. . 


meets the problem of close tem- 
perature control with two-zone 
analyzer arrangement. Outer 
zone, low temperature, reacts 
to ambient temperature changes 
as small as 0.3-deg. F. High- 
temperature zone, completely 
surrounded by and insulated 
from the low-temperature zone, 
has a working range of 120 to 
450 F, controlled within 0.3-deg. 
F. 

The operator can choose dif- 
ferent ways to receive results 
from the machine, such as bar 
graph presentation, which em- 
phasizes trends in stream compo- 
nents, or spectrum presentation 
of the complete chromatogram. 
Operator can also override the 
tape and operate the unit manu- 
ally. 

Analyzer unit has room for 
two 50-ft. columns. With a mo- 
tor-operated valve, the columns 
can be operated independently or 
simultaneously in either direc- 
tion, with columns in series or 
parallel—Mine Safety Appli- 
ances Co., Pittsburgh, Pa. 84B 





CONCISE * 
CONVERSION TABLES 
AND CIRCULAR SLIDE RULE 
MODEL CTICS.$52 
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Pocket Slide Rule 


Circular rule has better 
than 7-in. scale. 


Most pocket slide rules with 
the usual six scales are more 
than matched by this midget. 
But not only does it perform the 
usual slipstick «ities, it also 
cleverly provides conversion 
and other data. 


Hidden in the 4 x 3-in. base 
(less than 4 in, thick) is a slide 
that pulls out to reveal conver- 
sion factors for length, volume, 
flow rate, gas constants, etc. 
And on its back is a Fahren- 
heit-Centrigrade conversion 
chart and a table of the ele- 
ments. 

Size and shape of this versa- 
tile little plastic instrument al- 
low it to be conveniently carried 
(in its protective case) in a 
shirt or jacket pocket—Sama & 
Etani, 26 Medfield St., Boston, 
Mass. 88A 


Flow Switch 
Vane-operated unit mag- 
netically actuates switch. 


Watchdog of fiuid flow, new 
V-4 Flotect Switch senses liquid 
movement in pipes, signals flow 
or no-flow conditions to oper- 
ator or automatic equipment. 
Vane on switch extends into 
line, is moved by fluid move- 
ment to actuate switch, does not 
respond to pressure variations 
in fluid. 

Switch housing is one-piece 
in stainless steel or brass. Elec- 
trical assembly can be removed 
from housing for adjustment or 
inspection without shutting 
down liquid flow. Working pres- 
sure is 2,000 psi. 

Switch, according to manu- 
facturer, is the only explosion- 
proof, high-pressure, magneti- 


cally-actuated flow switch that 
costs less than $100.—W. E. 
Anderson, Inc., Kansas City 14, 
Mo. 88B 


Spray-on Insulation 


Inaccessible areas easily 
covered with spray gun. 


Technique of mixing fast-set- 
ting components after they 
leave the gun is basis for new 
spray system for applying rigid 
urethane foam. Layer built up 
has high thermal and corrosion 
resistance. 

Sprayed components reach 
the surface as a liquid, in- 
stantly expand and set tack-free 
within five minutes. A 7-in. 
layer can be applied to vertical 
surface without sag or drip. 
Flow rate of 3-5 lb./min. covers 
with a volume equivalent to 
10-20 board ft./min. Rigid coat- 
ing has a density of 2.5-3.5 lb./ 
cu. ft. Finished surface may be 
painted. 

Approximate cost of unit 
which includes heater, trans- 
former, two 10-gal. pressure 
feed tanks, cleaning tank, spray 
gun, and hoses: $2,600.—De- 
Vilbiss Co., Toledo, Ohio. 88C 


Gear Redueer 


New line has radiation and 
convection cooling. 


Fan-cooled gear reducers give 
right-angle power transmission 
up to 66 hp. New cooling sys- 
tem features maximum diam- 
eter fan to force cooling air 
along built-in channels formed 
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Water-soluble gum 
takes up where 
nature leaves off 


One of the most adaptable of the syn- 
thetic water-soluble gums is CELLOSIZE 
hydroxyethyl cellulose. This white, 
fluffy-to-granular powder is non-ionic 
and readily soluble in hot or cold water. 
The various grades have many appli- 
cations in a wide variety of industries. 


Paint-Making Timesaver ... 

In latex paints, CELLos1IzE WP-4400 
has high thickening power at low con- 
centrations. It is also soluble and non- 
gelling in water at temperatures up to 
boiling. You can add WP-4400 to pig- 
ment grinds and still obtain instant 
color development during hot let-down 
with phthalo colors. The ease of solu- 
tion and low-foaming characteristics 
of WP-4400 speed preparation of latex 
paints. 

Latexes thickened with WP-4400 
exhibit good shelf life, stability to pH 
variations, and freeze-thaw resistance. 
Clean, bright colors are assured, with 
little tendency to form pinholes in the 
film. Other desirable properties are 
viscosity stability, excellent flow-out, 
and good scrub resistance. 


More Paper Strength . . 

Preliminary tests show that paper 
products such as towels and tissues 
gain in wet strength, absorbency and 
softness when treated with CELLOSIZE 
HEC and glyoxal. This also suggests 
evaluation with non-woven fabrics. 
Coatings made from HEC are imper- 
vious to both liquid and vapor forms 
of oils, greases, and most solvents. Fi- 
ber containers lined with a film made 
from CELLOsIzE HEC have held lubri- 
cating oil, ethylene dichloride, and 
other hydrophobic solvents without 
leakage for two years. 

Paper sized with CELLos1zE HEC 
has excellent gloss and hold-out for 
oil-based inks, varnishes, and lacquers. 
Only about 0.1 to 0.5 pounds of the 
gum per 1000 sq. ft. of paper is usually 
required for this purpose. Cooling the 
paper to prevent gelation is not needed. 

CELLOSIZE HEC used as a textile 
finishing size contributes stiffness with 
less solids, better heat stability, and 


easier preparation than the usual 
starches. Soil removal from ironed 
fabrics is also greatly facilitated. 

Hydroxyethy] cellulose is being used 
in textile emulsions where solution 
stability and good dilution stability 
are desired. 


Smoother Cosmetics... 

As a binder, thickener, stabilizer, and 
film-former in cosmetic preparations, 
CELLOSIZE HEC is unexcelled. Its ease 
of solution and efficient thickening 
ability are time-savers in formulating 
shampoos, creams, and lotions. Toler- 
ance for concentrated aluminum salts 
makes HEC ideal for deodorant 
creams, lotions, and sticks. The chem- 
ist may compound with either anionic 
or cationic additives without coagu- 
lating the system. Lubricity and pleas- 
ant “mouth feel” are imparted by 
CELLOs1IzE HEC to many pharmaceu- 
tical preparations. 


Ceramic Color-Dispersant... 

In dry-molding ceramics, this CARBIDE 
non-ionic gum is a useful binder and 
water-retaining agent. It produces 
powders that contain enough moisture 
to be plastic under pressure. 

Luminescent pigments, such as used 
for coating instrument dials, and other 
ceramic colors are effectively dis- 
persed with CELLosizE HEC. The non- 
ionic serves as both dispersant and 
binder for the pigment-glass flock ma- 
terial sprayed on colored glassware 
and later fired. 

There are many more applications 
for CELLosIzE HEC. Its high thicken- 
ing efficiency and compatibility with 
borates facilitate the formulation of 
adhesives. Coating rubber or plastic 


CuemicaL ENcineertinc—August 22, 1960 


goods with a solution containing 
CELLos1ZE HEC prevents sticking and 
protects them from marring during 
processing. Agricultural sprays, dusts, 
and wettable powders can be efficient- 
ly prepared with CELLosizE HEC. Its 
colloidal action is of value in electro- 
plating solutions, giving a brighter fin- 
ish to metal, particularly in cadmium 
plating. 


More Information Available . . . 

Further information on CELLOSIZE 
HEC —properties, where and how to 
use it, plus other valuable data—can 
be obtained from a Technical Repre- 
sentative in any CARBIDE Office. For a 
technical bulletin listing many sug- 
gested applications, please mail the 


Tear out this coupon. Check the boxes on 
which you'd like more information, and mail 
to Dept. H, Union Carbide Chemicals Com- 
pany, Division of Union Carbide Corporation, 
270 Park Avenue, New York 17, N. Y. 


O CE.Liosize HEC 


© 1960 Physical Properties of Synthetic Or- 
ganic Chemicals—a comprehensive descrip- 
tion of the properties and applications of 
nearly 400 CarBIDE chemicals. 


Name 





Position____ 





Company 





Street__ 





ne 
State sielschetineet 


And remember, you can obtain the 
services of a CARBIDE Technical Rep- 
resentative who’s backed by Technical 
Specialists. 

CELLOosIzE and UNion CARBIDE are registered 
trade marks of Union Carbide Corporation. 








WINTroy 
foy-W 1] 12) 
CHEMICALS 
COMPANY 


UNION 
CARBIDE 





EQUIPMENT & DEVELOPMENTS .. . 


by external ribbing. Cooling 
efficiency is independent of 
mounting position. 

Gear and bearing lubrication 
is automatic and positive in 
either direction of rotation in 
both fixed- and adaptable-base 
models, Adaptable unit has spe- 
cial shaft seal which keeps oil 
out of shaft bearings when unit 
is in vertically downward posi- 
tion. — Foote Bros. Gear and 
Machine Corp., Chicago, III. 

88D 


Flaring Tool 


Flare copper, aluminum and 
brass with new unit. 


A new flaring tool, said to 
give perfect flares every time, 
produces 45- or 37-deg. flares. 
“Ridgid” tool has all working 
parts locked together to save 
exasperating loss of one part. 

Hinge and aligning pins lock 
yoke, die bars and tubing into 
exact alignment, and bottom of 
yoke automatically gages flares 
for uniform length. Flare wall 
thickness is controlled by an 
automatic feed release that pre- 
vents thinned walls. Operation 
yields burnished flare.—Ridge 
Tool Co., Elyria, Ohio. 90A 





For More Information 
about any item in this 
department, circle its 
code number on the 
Reader Service 


postcard (p 195) 











Faee Shield 


Inexpensive unit 
less than 4 oz. 


weighs 


Designated Feather-Lite F- 
90, a new face shield weighs 
only 3} oz. complete with head 
band and 6 x 113-in. window. 
Polyethylene head band adjusts 
in 4th sizes from 68 to 8, will 
not mildew or rot and may be 
cleaned with soap or detergent. 

Window-deflector section 
pivots easily on friction joints 
which hold the shield in any 
working position. All parts may 
be replaced separately in the 
F-90, which costs less than $2 
in quantity.—Fibre-Metal Prod- 
ucts Co., Chester, Pa. 90B 


Vaeuum Controller 


Control range is 0.2 micron 
through 200 mm. Hg. 


Control sensitivity within 1% 
of the setting on direct reading 
scale is claimed for new vacuum 
controller. Sensing element is 
a thermopile. Matched, inter- 
changeable gage tubes are 
available that are independent 
of atmospheric pressure 
changes. 

New line comes in four 
models, which have ranges of 
0-100 micron Hg, 0-1,000 micron 


Hg, 0-20 mm. Hg, and 10-200 
mm Hg. Instrument uses 90-135 
v., 60-cycle a.c. power.—Hast- 
ings-Raydist, inc., Hampton, 
Va. 90C 


Rupture Disk 


Bolted, union, and screw- 
type designs are available. 


A new rupture disk, designed 
to withstand operating pres- 
sures closer to rupture pressure 
than do previous designs, is now 
available in the prebulged style. 
Called H-O and H-O-V, disks 
are for vacuum or pressure 
service. 

New CPV disk by same manu- 
facturer, fragile but strong, is 
particularly suited for vacuum 
installations. These disks round 
out line which includes 4- 
through 30-in. disks for pres- 
sures from 5 to 50,000 psi. Units 
available in carbon or alloy 
steels.—Fike Metal Products, 
Blue Springs, Mo. 90D 


Solvent Extractor 


Two-column contactor for 
research and development. 


A new two-column solvent ex- 
tractor, originally developed for 
atomic metals purification, is 
now available for research and 
development work in organic 
and inorganic chemical process- 
ing. ' 

Unit consists of an extrac- 
tion-scrub column of the pulsed 
sieve-plate type with precision 
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WHADAYA MEAN “B” FACTOR? 


\ 


Use Unibestos, the rugged insulation. 


“B” is for Breakage...one of the most important cost 
factors on any insulation job. When you load for ship- 
ment, unload for warehouse, reload for job site, then unload and spot 
for installation, it takes a rugged insulation to get there with no breakage. 
And that’s just what Unibestos will do for you. And how “B’’ factor 
saves cleanup time, too. No wonder 15% to 20% savings is not unusual. 


That’s also one of the reasons why Unibestos is worth more. Yet it 
continues to sell at competitive prices. 

Hit it, drop it, ship it in ordinary cardboard cartons without packing 
and you still come up with tough, efficient insulation sections. Unibestos 
eliminates breakage and shrinkage; defies thermal shock, fumes, acids 
and moisture; cuts application time and costs; and guarantees real 
insulating efficiency. 

Available in a full range of standard pipe sizes and in block form. Single 
thicknesses up to five inches. Specials to 44” O.D. in half sections. 


Write today, on your letterhead, for Bulletin No. 65610, 


ore 





Tumbling apparatus illus- 
trated above was used to sim- 
ulate jars incurred in LCL 
shipments. After 29.2 minutes 
(204 revolutions) Magnesia in- 
sulation is completely broken 
down. Unibestos remains O.K. 
for installation because of its 
exclusive long-fibered Amosite 
asbestos. 


UNARCO PRODUCTS 


e¢ UNIBESTOS, Amosite Asbestos 
Pipe Covering and Block « Calcium 
Silicate Pipe Covering and Block 
e 85% Magnesia Pipe Covering and 
Block « Mineral Fiber Block « Wrap- 
On Insulation « Lace-On Insulation 
e Turbine Blankets « Insulating and 
Finishing Cements « Asbestos Tex- 
tiles « Packing and Gasketing. 


UNION ASBESTOS AND RUBBER COMPANY « FIBROUS PRODUCTS DIVISION 


DEPT. 257, Bloomington, Illinois 
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JEFFREY CONVEYORS TO MEET 
YOUR MATERIALS HANDLING NEEDS 


COMPONENTS, ACCESSORIES FROM STOCK 


The plant engineer must treat every conveying job as a brand 
new project; the material to be moved has its own peculiar 
characteristics; distances, elevations and surroundings vary 
to affect operating conditions. Selecting a conveyor requires 
a thorough knowledge of the factors involved. 

That’s where Jeffrey’s 75 years of materials-handling 
experience steps in to help. Based on this know-how, our 
engineers recommend the type of conveyor that will move 
the material most efficiently. They help plan it for maxi- 
mum performance at most economical first cost; will even 
supervise installations. 

Jeffrey conveying equipment maintains high production, 
lightens labor’s burden and reduces operating costs. Send for 
data. The Jeffrey Manufacturing Company, 909 North Fourth 


Apron Conveyors—excellent for horizontal or iy 
inclined conveying. Street, Columbus 16, Ohio. 


. i: 
Vibrating Conveyors—transport hard-to-handle Spiral Conveyorsand Bucket Elevators— Belt Conveyors — move materials 
materials easily. team up for horizontal and vertical travel. swiftly across country or on short hauls. 


Bin Vaives « Car Puliers 
« Chains «idiers« Pulleys S| Ec EE = rr Cc YW 
¢Sprockets « Take-ups 
¢ Buckets « Pillow Blocks 


CONVEYING + PROCESSING «+ MINING EQUIPMENT... 
TRANSMISSION MACHINERY... CONTRACT MANUFACTURING 
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Versatile low-cost 


FEDERATED ZINC DUST 


Now being used as a reducing agent, precipitating agent, puri- 
fier, catalyst, polymerizing agent, and in rust-resistant paints, 
bleaches, pyrotechnics, soot-removal, pipe thread compounds, 
and Sherardizing, zinc dust often does a better job than other 
compounds at less cost. Federated Zinc Dust is 97% metallic 
zinc, with a 97% through 325 mesh screen fineness. Send for 
half-pint experimental lot, and call on Federated’s research 
and engineering assistance. Write or call: Federated Metals 
Division, American Smelting and Refining Company, 120 
Broadway, New York 5, N. Y. or your nearby Federated sales 


office. 


Where to call for information: 


ALTON, ILLINOIS 
Alton: Howard 5-2511 
St. Louis: Jackson 4-4040 


BALTIMORE, MARYLAND 
Orleans 5-2400 


BIRMINGHAM, ALA. 
Fairfax 2-1802 


BOSTON 16, MASS. 
Liberty 2-0797 


CHICAGO, ILL. (WHITING) 
Chicago: Essex 5-5000 
Whiting: Whiting 826 


CINCINNATI, OHIO 
Cherry 1-1678 
CLEVELAND, OHIO 
Prospect 1-2175 
DALLAS, TEXAS 
Adams 5-5034 
DETROIT 2, MICHIGAN 
Trinity 1-5040 

EL PASO, TEXAS 
(Asarco Mercantile Co.) 
3-1852 

HOUSTON 29, TEXAS 
Orchard 4-7611 


ANVGWOS ONINISSY ONY ONILISWS NVOINAWY 


LOS ANGELES 23, CALIF. 
Angelus 8-4291 
MILWAUKEE 10, WIS. 
Hilltop 5-7430 
MINNEAPOLIS, MINN. 
Tuxedo 1-4109 

NEWARK, NEW JERSEY 
Newark: Mitchell 3-0500 
New York: Digby 4-9460 


PHILADELPHIA 3, PENNA. 


Locust 7-5129 


PITTSBURGH 24, PENNA. 
Museum 2-2410 


FEDERATED METALS DIVISION 


PORTLAND 9, OREGON 
Capitol 7-1404 


ROCHESTER 4, NEW YORK 
Locust 5250 

ST. LOUIS, MISSOURI 
Jackson 4-4040 

SALT LAKE CITY 1, UTAH 
Empire 4-3601 


SAN FRANCISCO 24, CALIF. 


Atwater 2-3340 


SEATTLE 4, WASHINGTON 
Main 3-7160 


WHITING, IND. (CHICAGO) 
Whiting: Whiting 826 
Chicago: Essex 5-5000 


IN CANADA: Federated 
Metals Canada, Ltd. 
Toronto, Ont., 1110 
Birchmount Rd., 
Scarborough, Phones 
Plymouth 73246 


Montreal, P.Q., 1400 
Norman St., Lachine, 
Phone: Melrose 7-3591 
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Hydrostatically tested in excess of 70,000 psi. This Bethlehem forged pressure vessel is of two- 
layer, shrink-fit construction. The two shells and all the head closure parts were forged from alloy steel. The 
vessel measures 122 inches in length and weighs a little over 30 tons. Diameter inside is 18 inches; outside 
it’s 494 inches. 

Like all Bethlehem forged vessels—whether they tip the scale at 150 tons or 900 pounds—this one is 
built for long, heavy-duty service. Our technical men will be glad to work closely with you. Once the design 
is approved, you can count on our shops to follow through with a first-rate production job. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. £xport Distributor: Bethlehem Steel Export Corporation 


peTHUEHEY 
BETHLEHEM STEEL ii 
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Get 100% More 
Wear Life 


s{-or-]0,-1-e) | 
THIS PATCH! | 


a 

Most aprons take the greatest pun- 

ishment across the stomach area. 

That’s why AO offers a neoprene apron 

with a patch. FOR LESS THAN 10% 

MORE PER APRON, THE PATCH PROVIDES 

100% MORE WEAR! 

An important safety feature is the 

adjustable snap fastener on the neck of 

the apron. Should the apron neck be 

caught in a machine, it will unsnap if 

pulled. Our split leg apron is recom- 

mended for bench work. Both aprons 

are available in yellow only. If the 4 

Round patch is desired, add letter ‘‘P”’ 

- when ordering. If gutters are desired, 
142 DC APRON — 42” long — also avail- add letter “G”. 2136 DC APRON— 36” long 
able in 30”, 36” and 48” lengths — also available in 42” and 

48” lengths 


QUICK FACTS ABOUT 
AO PROTECTOCOTE 


Provides strength without bulk 
protection 


Longer lasting 
Lighter 
More flexible 


18NL SLEEVE —For use on wet operations, 7X139NL SPAT— Protects ankle and instep Easier to clean 
chemical exposures, etc. 18” long. Seam on completely. 3 snap fasteners make spat easy to Excellent abrasion, chemical, oil 
each sleeve absolutely liquidproof. Yellow only. put on, adjust and remove. Yellow only. and alkali resistance 


AWeatesulersbe 
Always insist on ® 
“ Trademarked Safety Products 


SOUTHBRIDGE, MASSACHUSETTS 
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buell 


Always your 
best move 
for 
Satisfactory 
dust 


collection! 


You put more than 75 years of 
combined experience at your disposa 
when you call in a Buell-Norblo 

Sales engineer. He's qualified and 
ready to help you design and lay out a 
complete dust collection system with 
the right equipment for each 
application. For Wterature write Buell 
Engineering Company 

123 William St., New York 38, N. Y 
Northern Blower Division 

6409 Barberton Ave., Cleveland, Ohit 


ELECTRIC PRECIPITATORS - CYCLONES - BAG COLLECTORS - FANS - COMBINATION SYSTEMS - CLA 


ENGINEERED FOR CONTINUOUS SERVICE 





ELECTRIC PRECIPITATORS tx MECHANICAL COLLECTORS V BAG COLLECTORS 
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*TOTALLY-ENCLOSED and ‘or 
EXPLOSION-PROOF 
U. S. MOTORS .. are offered in a wide range of sizes, horsepowers, speeds... 


for a multitude of applications. They are offered with and without internal gearing and/or variable speed 
drives. Like all U.S. Motors, they are quality built with long-life features such as asbestos-protected 
windings, normalized castings—and in the grease lubricated models, Lubriflush transverse lubrication. 
Totally-Enclosed models are intended for use in atmospheres and locations where dirt, rain, oil drippings, 
acids, alkali, erosive dusts, and similar adverse factors make it desirable to prevent outside air from 
passing through the motor. Available 14 to 150 H.P. Explosion-Proof motors in corresponding models 





are offered for highly hazardous locations in which explosive fumes or dusts are present. These motors 
carry the Underwriters’ Label for Class I Group D, and Class II Groups F and G. Bulletins on the 


above motors are available. Write to... 


U.S. ELECTRICAL MOTORS INC. 


P. O. Box 2058, Los Angeles, California or Milford, Connecticut 


The reasons for the success of Nash Compressors 
in handling “dirty” and corrosive gases are simple. 
First, Nash Compressors have no internal parts in 
wearing contact, or requiring close tolerances and 
internal lubrication. Second, because of the Nash op- 
erating principle, a variety of liquids can be employed 
as the compressant medium, protecting the interior 
from corrosive action. Third, the pump casing may 
be fabricated from a variety of special metals and 
alloys. That is why Nash Compressors take these 
rugged jobs in stride. 

Nash Vacuum Pumps offer the same basic advan- 
tages when handling corrosive gases, and reliably 
maintain vacuums up to 29.50 inches of mercury. 
Shown here is the new Nash 
H-10-G, capacity 2040 cubic 
feet per minute. This is 
equipped with the new gear 
reduction drive, giving great 
flexibility of installation, and 


permitting the use of stock 
motors, 


Ie 


* 


| a e 


NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U. S. A. 
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Second ir. a series of check lists on Annin features 


CHECKUP on your Control Valves... 
CHECKOFF these Annin Advantages? 





MINIMUM PARTS and simplicity of 
construction in Pneumatic Position Unit. 


THREE POINT guiding and self 
lubricating seals in pneumatic REDUCED sages ene ‘oags enee 
piston actuators. or more sizes interchangeable in 

all models. 


ADJUSTABLE TOP LOADING of piston 
permitting optimum control perform- 


ance over maximum range of conditions 
g habe: NO EXTRA CHARGE for reduced ports 
on pneumat tio , 
P Pees SCEEanaE in any model 1 inch and under. 


BODY ORIENTATION as specified on 
* any three-way valve at no extra charge. 


MINIMUM CV available of .000001. 


SOFT SEAT construction for guaranteed 
e fe bubble tight shut off available in all 
roviding the CORNER VALVE BODY construction models at minimum cost. 

14” through 2” in all body ratings 


+ e 
optimum in converted on job site. WIDE CHOICE of special body gasketing 
for all applications within temperature- 


e 
design and WIDE SELECTIVE range of reduced pressure limitations of any valve. 
rf port (Pee Wee construction) trim 
perrormance available with CV ranges 2.5, 1.5, TEFLON CHEVRON packing standard 
1.0, 0.60, 0.25, 0.10, .063, .040, .025, on all valves. Other types on request. 


features 016, .010, at no extra charge. 
SPLIT BODY CHECK VALVE available 


in all body sizes and ASA ratings. 


THE ANNIN COMPANY 
Ss 1040 South Vail Avenue 
Montebello, California 
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Death trap for 
radioactive dust 


§§ This battery of AAF AMERjet dust col- 
lectors is snuffing out the radioactive dust 
threat at an Eastern nuclear engineering and 
development plant. All hooded operations 
on radioactive materials—machining, cut- 
ting, forming, shaping—are being exhausted 
by the AMERjets. They settle the dust harm- 
lessly into their hoppers, discharge only 
clean air to the atmosphere. 

The AAF AMERjet is a highly efficient 
reverse jet fabric collector. It will handle 


heavy dust loadings of materials of varying 
nature with a constant pressure drop that 
assures accurate control. For more informa- 
tion, call your local American Air Filter 
representative or write direct for AMERjet 
Bulletin 279. Address: Mr. Robert Moore, 
American Air Filter Company, Inc., 326 Cen- 
tral Avenue, Louisville, Kentucky. 


| uarenee Aw Litter 


BETTER AIR 1S OUR BUSINESS 
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Is this the you need 
1m any of your pliant areas? 


Allis-Chalmers DX safety diesel lift trucks explosion — where a single spark could touch off 
go BEYOND Underwriter’s Laboratories DS stand- a disastrous fire. Approved by Mill Mutual Fire 
ards in safety — they were developed to provide Prevention Bureau, they are used effectively in a 
exceptional protection where there is possibility of number of plants where explosive conditions exist. 


@ Diesel engine runs on low-volatile fuel (and 
there’s no electric ignition system). 


®@ Gauges are mechanical. 


@ Should water temperature in water muffler 
rise to unsafe level, engine stops automati- 
cally (optional). 


@ Warning device is hand-operated. 


@ There are non-sparking bronze mast rollers 
(optional). 


® Hydraulic starting equipment — not electric. 
@ Fan blades are non-ferrous metal (optional). 


@ Accumulation of static electricity is carried 
off by ground straps and “static” tires. 


@ Water-cooled exhaust manifold and muffler 
— cooler metal surfaces — lower exhaust 


temperatures. 


@ Air filter has baffles for anti-flash protection. 


Whether you need fire safety or unmatched dealer for complete information. Send for Bulletin 
material handiing efficiency, you’ll find an Allis- BU-638 on DX safety diesel lift trucks — 3000- to 
Chalmers lift truck your wisest choice. See your 8000-lb cap. Allis-Chalmers, Milwaukee 1, Wis. 


BH-137 





Stainless “pie’— 


single sewing 


This customer, a fabricator of process equipment, knew 


it was wise to put the responsibility for filling this 
stainless steel order in the hands of a single producer— 
G.O.Carlson, Inc. He knew that our specialists, working 


with modern equipment, would make each item of the (ej (0) GEV RESO h 
° fo) HC. 


order “to specification.” And he also knew that our 
delivery promise is a trust that we fulfill. Producers % ShainGus Checeb 


For your order—or orders—of stainless steel plate 
y P 134 Marshallton Road 


and plate products, come to Carlson. Here skilled THORNDALE, PENNSYLVANIA 
men, working with the finest equipment, are determined District Sales Offices in Principal Cities 


to match your every wish. PLATES « PLATE PRODUCTS + HEADS + RINGS © CIRCLES + FLANGES « 
BARS AND SHEETS (No. 1 Finish) 
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Polyethylene Used for 
Insulators in Nuclear 
Weapons Research Work 


Two large polyethylene insulators, 181 
inches in diameter, have been made for 
use with a unique electrical switch in the 
discharge of heavy current loads from 
large condenser banks. Insulators and 
switch are reported to be part of research 
equipment used by nuclear physicists in 
the simulation and study of various as- 
pects of nuclear weapons systems. 

Polyethylene was chosen for its good 
insulating qualities, it is reported. Each 
insulator is said to be capable of with- 
standing voltages in the neighborhood of 
100 kilovolts. The insulators were care- 
fully milled to insure design compatibil- 
ity with the special two-million-ampere 
switch. 


Milling polyethylene insulator for use with unique 
electrical switch in nuclear weapons research. 
(Photo courtesy Boeing Airplane Co.) 


New Chlorine Booklet 
Is Offered by U.S.I. 


Facts about chlorine are detailed in a 
concise new booklet just released by U.S.L. 
Illustrated with photographs, drawings, 
graphs and charts, the 28-page booklet 
describes chlorine’s chemical and physical 
properties in detail, and gives information 
on shipping, handling, safety measures 
and applications. 

The company is preparing a similar 
publication on caustic soda which will be 
available shortly. For your copy of the 
chlorine booklet, write to the Technical 
Literature Dept., U.S.I. Chemical News, 
99 Park Avenue, New York 16, N. Y. 





Sodium Process Developed aa 
U.S.I. Proves Economical for 


Desulfurizing Coke Oven BTX 


Thiophene Levels in Benzene-Toluene-Xylene from Coke Oven 
Sources Reduced to Less Than 1 PPM. Purities Match Those 
Of Petroleum Preducts, with Treating Costs of Only 1-2¢/Gal. 


Recent demands for low-thiophene benzene and toluene are creating new 
interest in desulfurization processes. To remain competitive with low-thiophene 





National Distillers—Food 
Machinery Joint Venture 
Gets Rocket Fuel Contract 


Contracts for multi-million pound quan- 
tities of unsymmetrical dimethylhydrazine 
have been awarded by the Air Force Air 
Material Command to a joint venture of 
the Food Machinery and Chemical Corp. 
and the U.S.I. division of National Dis- 
tillers. These contracts total more than 
$20,000,000. The material, called 
DIMAZINE* by the joint venture, is a stor- 
able, high-energy liquid rocket fuel. 

FMC and U.S.I. pioneered in the com- 
mercial development of unsymmetrical 
dimethylhydrazine, and have been its prin- 
cipal producers for several years. The Air 
Force’s DIMAZINE requirements will be 
produced in expanded facilities at Balti- 
more, Md. 

DIMAZINE is a completely synthetic fuel. 
It is used with liquid oxidants in bi- 
propellant engines of the type that power 
most of this country’s large rocket vehi- 
cles as well as various smaller ones. Un- 
symmetrical dimethylhydrazine is unique 
in being the only synthetic fuel used in 
a substantial number and variety of the 
nation’s operational rocket programs for 
scientific and military purposes. 


*Registered Trademark of Food Machinery and 
Chemical Corp. 





petroleum fractions, coke oven producers 
today must further treat their light oils 
to reduce thiophene content. Usual speci- 
fications are less than 1 ppm. Workable 
treating processes developed so far have 
proved economical only for very large 
scale coke oven operators who can invest 
in extensive equipment. The smaller oper- 
ator has remained handicapped, and has 
been seeking methods involving lower cap- 
ital outlay. 

Recently, U.S.I. has been working with 
coke oven producers on the application 
of sodium desulfurization to this problem, 
with some very practical results. It has 
been found that, for only a little over a 
cent per gallon in treating costs, light oil 
feeds from coke oven sources can be puri- 
fied to the desired levels. Further, this 
processing method is economical even 
for the small-scale producer. 

Two U.S.I. Processes Available 

Two general processes have been 
worked out by U.S.I. for the sodium de- 
sulfurization of light oil feeds in the vapor 
phase. In one, a mechanically agitated 
high-surface-sodium bed is used. In the 
other, vapor fluidized high-surface-sodium 
is employed. 

Many samples of light oil from various 
parts of the country have been investi- 
gated in pilot units of these two types at 
U.S.L’s research laboratories. The results 
of three such investigations, 
with calculated direct oper- 
ating costs, are given in the 
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CONTINUED Sodium Desulfurization 


accompanying table. These figures are for 
BTX mixtures. The same processes can 
be used to treat benzene-toluene, benzene 
alone, or toluene alone —at still lower 
operating costs. 


Distillation Removes Many Impurities 


While the whole crude light oil may 
be desulfurized with sodium, distillation 
prior to sodium treatment is a more eco- 
nomical method for removing many of the 
sulfur compounds and other impurities 
present. Thiophene, of course, cannot be 
removed economically by distillation. An 
acid wash prior to sodium treatment is also 
used frequently to lower the level of some 
impurities. 

Since purity requirements are usually 
less critical for xylene than for benzene 
and toluene, it is generally considered 
preferable to separate xylene from BTX 
mixtures before sodium refining. This min- 





imizes sodium consumption. If necessary, 
xylene can be purified by itself. 

For further information, send for the 
new U.S.I. technical data bulletin “De- 
sulfurization of Benzene, Toluene and Xy- 
lene by Sodium.” Address Technical Lit- 
erature Department, U.S.1. Chemical 
News, 99 Park Avenue, New York 16, 
New York. 

For commercial-scale processes devel- 
oped by U.S.1., and for their costs, U.S.IL. 
can put interested parties in touch with 
engineering companies who have devel- 
oped plant designs for these processes. 


Process Good for Many Hydrocarbons 

Sodium desulfurization has also been 
used successfully with other hydrocarbons 
such as naphthalene. U.S.I. researchers 
have broad experience with this process, 
and will be glad to work with interested 
companies. 





N ew w Extinguisher Quenches 
Three Types of Fires 


For the first time in history, a fire ex- 
tinguisher has been developed which will 
put out all types of fires, according to 
recent reports. The extinguisher is said 
to do an effective job of quenching the 
three principal kinds of fires—those in 
combustibles like paper and wood, those 
involving flammable liquids like gasoline, 
and those in electrical equipment. 

It uses a non-caking and moisture- 
repellent dry chemical which expands 
into a rubbery mass when exposed to heat. 
This action tends to smother the fire. 

Up to this time the many kinds of fire 
extinguishers have been able to handle 
one, and sometimes two, classes of fires, 
but never all three. While the new extin- 
guisher is claimed effective on all three, 
it does not supplant other extinguishers 
which may have superior quenching pow- 
ers on a particular type of fire. 





HEAVY CHEMICALS 


Sedium, Metallic: cast solid in 
borrels, pails. 
Caustic Soda, Chiorine 





tank cars, steel drums, 


Rapid Chemical Reactions 
Analyzed by Photoflash 


By exposing various materials to bil- 
lion-watt flashes of light that last only 
a millionth of a second, chemists have 
recently observed many of the short-lived 
substances that play key roles in photo- 
chemistry, it is reported. Called “flash 
photolysis,” the new analytical technique 
has already revealed the details of im- 
portant chemical processes in areas 
ranging from inorganic chemistry to 
biology. 

The technique employs a microsecond 
flash of strong light to start the reaction. 
Then, after an interval of a hundred thou- 
sandth of a second or less, the mixture is 
analyzed spectroscopically by a fainter 
burst of light. In this way, intermediate 
products with a lifetime of only a few 
millionths of a second have been positively 
identified, according to the report. 


PRODUCTS “OF 


Products: DL-~Methionine, N-Acetyl-DL-Methionine, Urethan USP, 


Intermediates. 
pails; bricks in 





Ethyl! Alcohol: Pure and all denatured formulas; Anhydrous and Re wd 
eooerey Denatured Alcohol Solvents SOLOX ®, FILMEX @, ANSOL 











| TECHNICAL DEVELOPMENTS 











Information about manufacturers of these 
items may be obtained by writing U.S.I. 


Patented process for making organic microfibers 
now being licensed. In process, vinyls, acrylics, 
nylon, polyesters, asphalt, etc., are melted or 
dissolved and sprayed to form superfine fibers. 
Suggested for filters, other uses. No. 1620 


Variable spegremming. systems, for automation 
of peer analyses and procedures in clinical 
and biochemistry, now on market. Units include 
indexing, transfer, storage, sorte, © — 
bating, programming mechanisms 'o. 1621 


Corporate diagrams and administrative person- 
nel of the chemical industry are peqeeniod in 
new, looseleaf edition of reference book now 
being sold. Supplement also suppiled my » keep 
information up-to-date. 


Counter-current, liquid-liquid extractors for com- 

lex solvent extraction are described in new 
Bulletin now available. Extractors incorporate 
several mixing and separating stages in 2 sings 
bowl revolving at high speed. 


How ammonium nitrate behaves under fire con- 

ditions is covered in new article which can now 

be purchased at nominal price. Conditions neces- 

sary for explosion are detailed, as are fire- 

fighting procedures and storage jomoe. sexe 
°. 


POLYMER, a new international quarterly de- 

voted to science of large molecules, is now 

offered on paid subscription basis. Provides 

medium for publication of original papers on 

Seeeey. =. rr of polymer re- 

search. Includes publicity on papers 3 con 
lo. 





Technique for produci flame. i t ure- 
thane foam of polyester type is described in 
new bulletin now available. Reveals that addi- 
tions of tris (beta-chloroethy!) paacenete 
to foam mix controls burning rate 


a + ers + 





New, low-cost intr makes 
possible high-resolution _ runs in near-infrared 
wavelength region between .83w and 7.65. 
Gives exact structural information on organics 
with C-O and O-H molecular contiguesiats., 

1 


Alkaline electrocleaner, containing chelating 
agents, has been introduced for heavy-duty 
anodic cleaning of heavily soiled steel which 
has enough smut, rust or oxides to defy com- 
plete cleaning in conventional electrocleaners. 
No. 1 


Tantalum and niobium metallurgy are subject 
of recent book which can now Se purchased. 
Covers extraction, reduction, consolidation, 
working. Includes chapters on physical, chem- 
ical, mechanical properties; corrosion; alloys 
No. | 





Phosphoric Acid, Fertilizer Grade peek ioe age 

Ammonia, Anhydrous: commercial & refrigeration. Tank cars va tank trucks, Organic and 

Ammonium Nitrate, Nitric Acid, Nitrogen Fertilizer Solutio: Fusel Oil, Ethyl Acetate, Normal Butyl Acetate, 

Sulfuric Acid: all strengths, 60° Baume to 40% Oleum. Also Bectrolytie grade pena Pb oy Ctotey? Oxalate, Ethyl py 
acetate, Hr ye ey Ethy! Chloroforma Ethy! 


to Federal cena Tank cars or tank trucks. 
i P i 

por oni ig Sodium Oxalacetate, Sodium Ethylate, Urethan USP. "ieee yon lean 

OTHER PRODUCTS Riboflavin U.S.P. 

PETROTHENE® Polyethylene Resins Animal Feed Products: piL-Methionine, MOREA® Premix (to authorized mixer- 

MICROTHENE .. . Finely Divided Polyethylene Resin, distributors). 


Normal Buty! Alcohol, Amy! Alcohol, 


Diethy! Carbonate, 











U.S.I. SALES OFFICES 


Atlanta * Baltimore * Boston * Chicago * Cincinnati * Cleveland 
Detroit * Kensas City, Mo. * Los Angeles * Louisville * Minneapolis 
New Orleans * New York * Philadelphia © St. Louis * San Francisco 


USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemica! Corporation 
99 Park Avenue, New York 16, N. Y. 























Easy-mount design... only 4 bolts 


Morse E-D speed reducers lead in limit- 
less applications with utmost ease in 
mounting. The 4 holes form a perfect 
square concentric to the output shaft. 
Unlike most designs, Morse E-D speed 
reducers feature oversize bearings on 
wide centers . . . resulting in an overhung 
load capacity at the end of the output 
shaft equal to the torque capacity. 


Mounting versatility with the unit’s 
cast-in base makes Morse drives adapt- 
able to conveyors of all types, agitators, 
screw conveyors, machines, and for any 
other transmission of power where 
dependable speed reduction is specified. 


You'll find Morse “‘standard’’ drives 
ready for immediate delivery . . . often 
eliminate the problems of ‘“‘specials.”’ 
Check with your Morse distributor, he’s 
listed in the Yellow Pages under ‘‘Power 
Transmission,” or write Morse Chain 
Company, Dept. 42-80, Ithaca, N. Y. for 
illustrated catalogs. In Canada: Morse 
Chain of Canada, Ltd., Simcoe, Ontario. 
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FAST off-the-she/f delivery 


MORSE EBERHARDT-DENVER 
CONVEYOR DRIVES 








« No design limitation . .. up, down, or 90° mounting 
* one-piece alloy cast iron housing * high torque 
capacity »% single or double reduction gears * input 
ratings from .12 hp to 53.72 hp using double worm 
reduction or helical worm reduction * ratios from 5:1 
up to 3600:1— from stock at low factory prices. 





OVERHEAD .... typical caterpillar SUB-FLOOR .. . for towline or 
or sprocket drives special equipment 











90° MOUNTING .. . for heavy-duty VERTICAL . . . base mounting for 
metal saws and machines power turntable machines 





SIDE MOUNTED .... paint, pulp, HORIZONTAL .. . screw nts, 


liquid, or chemical agitators straight or angular mounts ...an 
scores of standard or special uses. 











A BORG-WARNER INDUSTRY 








DEVELOPMENTS ... 


PROCESS FLOWSHEET -:orrn sy w.e. cuorey 











Potash 


Sulfuric, 
phosphoric 
acids 


Ground 
phosphate 
rock 








Se ae ee eee ine nate 


NITRIC ACID UNIT feeds both the ammonium nitrate and complex-fertilizer units. 


‘Two Fresh Approaches to Pelletizing 


Latest fertilizer plant of California Spray-Chemical Corp. 
prills ammonium nitrate in efficient short tower, uses new spherodizer 


to simplify production of fertilizer pellets. 


SE Unfold Flowsheet unarcwrndy 
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Complex Fertilizer Plant 
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MIXING 
STABILIZATION, TANK 
ACIDULATION AMMONIATION 
REACTORS REACTORS 


4 REACTORS like ones below combine prosphate rock with acids 
and ammonia. New plant uses ter reactors hooked in series. 





v PRILLING TOWER receives molten 
Prills form as the nitrate falls 60 f 


Ammonium Nitrate Plant 
Water PRILLING 
TOWER 


vapor 


Ammonium Ammonium 
nitrate SAR nitrate 


solution (83%) | prills all 
t 
' 











Ammonium 
nitrate STORAGE 


NEUTRALIZER (99.8%) ’ TANK : 
bil (83% solution) 




















The usually prosaic operation of pelletizing prills ammonium nitrate, and a new, short drum 
had a double claim on the limelight when Cali- called a spherodizer which forms pellets of com- 
fornia Spray-Chemical Corp. formally opened its plex fertilizers and dries them at the same time. 
newest fertilizer plant at Kennewick, Wash., this The new Calspray plant can turn out 150 
spring. Basis for the two claims: a prilling power, tons/day of ammonium nitrate prills (or 200 
considerably shorter than usual, which efficiently tons/day of ammonium nitrate in solution), as 
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AIR Oversize 
CRUSHER pellets 
FURNACE 
Ai = = 
Recycled i . Complex- 
Heated fines —" fertilizer 
: llets 
a * DUST COATING pe 
COLLECTOR DRUM 
— en 
slurry eart 
SPHERODIZER 
4 SPHERODIZER converts fertilizer 
slurry directly to dry pellets. 
ie, 
.. ee 
molten 99.8% ammonium nitrate. 
60 ft. through rising cool air. 
Prills to <t < 
remeltin Oversi 
DUST . SCREEN neh a 
COLLECTOR Prilled 
4 COATING . 
an DRUM — 
aad Undersize Tae 
prills 

+ naieeagand STORAGE Ammonium 

DRUM TANK Diatomaceous nitrate 

(572% solution) earth 

Water > 2» solution 

(572%) 





di well as 300 tons/day of complex-fertilizer pellets. monia are supplied from a nearby operation of 
f In addition, it has a unit that can make some 200 Phillips Pacific Chemical Co. Phosphate rock is 
tons/day of liquid fertilizers, plus a 150-ton/day shipped from Wyoming or Idaho, potash comes 
it nitric acid unit to provide feed for the rest of the from California or New Mexico. 
4 plant. > Almost New—Both the spherodizer and the 
! The plant’s requirements for anhydrous am- _ short prilling tower, developments of the Chemical 


& Industrial Corp., Cincinnati, are newcomers to 
the industrial scene. C&l’s short prilling tower 
made its first appearance in 1958, at Ketona Chem- 
ical Corp.’s ammonia nitrate plant in Ketona, Ala. 
The first installation of a spherodizer took place 
last year at the Salt Lake City, Utah, plant of 
Western Phosphates Inc., where it is used to 
pelletize ammonium phosphate. 

> Not So Complex—The Kennewick complex-fer- 
tilizer unit is similar in many ways to one that 
Calspray built in 1956 at Richmond, Calif. Both 
produce complex plant foods by the PEC (Potasse 
& Engrais Chimiques) process, in which nitric 
acid rather than sulfuric acid acidulates phosphate 
rock feed. The new wrinkle at Kennewick is the 
use of the spherodizer to form pellets from the 
fertilizer slurry. 

Big feature of the spherodizer is that it pel- 
letizes the slurry and dries the pellets all in one 
operation. It boasts a very low recycle rate; C&l 
claims that only about 10% of the drum’s output 
needs to be recycled. Its use does away with much 
of the materials-handling equipment generally 
found in a conventional granulating operation. 

The spherodizer forms pellets by spraying 
finely atomized feed slurry through a falling 
shower of partially formed pellets inside the drum. 
The fresh slurry coats the pellets, making them 
larger. A stream of hot air, passing cocurrently 
through the drum with the slurry, dries the pellets 
as they are coated. Rotation of the drum picks 
up the pellets, thus provides a continuous shower 
of them. By the time they reach the discharge 
end of the spherodizer they have been coated suf- 
ficiently to be of product size. 
> Prills—Although the prilling tower is the domi- 
nant feature catching a visitor’s eye in the am- 
monium nitrate plant, it is only about one-third 
the height of conventional towers. The ammonium 
nitrate prills form during a drop of only 60 ft. 
The prilling tower is an innovation for Calspray, 
because its older plant at Richmond produces am- 
monium nitrate only in solution form. 

Key to getting by with a short prilling tower 
is extensive pre-evaporation of the material to 
be prilled. In the C&I system the feed is concen- 
trated in a falling-film evaporator to over 99.5% 
before it goes to the top of the tower, whereas 
older prilling arrangements evaporate the feed 
to only 95-96%. C&I claims that its system not 
only achieves solidification in a shorter tower 
but also provides prills that are superior in 
physical characteristics and nitrogen content. 
>The PEC Process—Operation in the complex- 
fertilizer unit can be broken down into two major 
steps: chemical production of a fertilizer slurry, 
followed by conversion of the slurry to marketable 
pellets. 

Production of the slurry takes place in a 


series arrangement of ten U-shaped reactors, 
which are provided with agitators and with jack- 
ets for water cooling. Ground phosphate rock is 
fed to the first reactor together with nitric acid, 
producing calcium nitrate and converting the 
phosphate content of the rock to soluble form. 

In the downstream reactors, sulfuric and 
phosphoric acids and ammonia are added. These 
react with the acidulated mixture, and the result- 
ing slurry consists of ammonium nitrate, dical- 
cium phosphate, other compounds and impurities 
introduced with the phosphate rock. Proportions 
of these compounds depend on the fertilizer formu- 
lation being prepared. In any case, enough acid is 
added in the downstream reactors to completely 
convert the calcium nitrate which formed during 
the original acidulation. (Reason: calcium nitrate 
is very hygroscopic, would cause handling prob- 
iems if it appeared in the final product.) 

One of Calspray’s solid complex fertilizers 
contains potash. When this product is made the 
potash is added at the end of the above reaction 
sequence, to avoid corrosion problems that can 
result from mixing the chlorides in potash with 
nitric acid. 
> Making Pellets—After reactions are completed 
the slurry goes to the spherodizer, together with 
air which has been preheated to about 400 F. in 
a furnace. The spherodized material is led to 
screens for separation of undersize and oversize. 
The oversize is crushed, and it and the undersize 
return to the spherodizer. 

Pellets not rejected by the screens go to a 
rotary drum, where they are coated with diatom- 
aceous earth to improve handling properties. The 
product from the coating drum is ready for bulk 
storage and bagging. 
>Ammonium Nitrate—The ammonium nitrate 
process is less involved, and substantially all of it 
takes place in or around the prilling tower. First 
step is a neutralization reaction between anhy- 
drous ammonia and nitric acid, which enters from 
the nitric acid unit as a 57% solution. 

Heat of reaction boils off much of the water, 
and the product stream is an 83% solution of am- 
monium nitrate. About one-third of this stream is 
tapped off to a storage tank, then diluted for sale 
as 5714% (or 20% nitrogen) ammonium nitrate 
solution. 

The rest of the stream goes to the evaporator. 
Evaporator product is 99.8% ammonium nitrate, 
which is kept above 300 F. and pumped to the top 
of the prilling tower. Prills form as the material 
drops 60 ft. through a rising current of cool air. 

Prills from the bottom of the tower pass 
through a cooling drum and on to screens. Over- 
size and undersize prills are recycled; the accept- 
able prills pass through a diatomaceous-earth coat- 
ing drum and on to bagging. 






























































































































































FOR 


LONG 


SERVICE LIFE“ 


SPECIFY 
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B&W Job-Matched stainless steel tubing 


B&W’s complete range of sizes, grades and types of stain- 
less steel pressure tubing provides you with... 

@ the choice of a specific tube which best meets a given 
set of service conditions 

@ the choice of a combination of diameter and wall thick- 
ness for any type of operating requirement 

@ fully annealed tubing for maximum resistance to 
corrosion 

The availability of the best tube for the job is only 
one of the reasons why it pays to specify B&W Job- 


Matched Stainless Steel Tubing. It permits freedom of 
design, and optimum low cost as well as long service 
life. Many sizes, grades and types of B&W Stainless 
Tubing are available through your local Steel Service 
Centers. For additional information call your regional 
B&W District Sales Office or write for Bulletin TB-1. 
The Babcock & Wilcox Company, Tubular Products 
Division, Beaver Falls, Pa. 


a, 


THE BABCOCK & WILCOX COMPANY 








TA-9060-S1 


TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 


110 
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TYPE 


043 


ELECTRO PNEUMATIC 
TRANSDUCER 


Available with or without 
a pneumatic valve positioner 


Here’s an electro-pneumatic transducer developed for use in 
electrical control loops where the final control element is pneu- 
matically operated. Explosion proof design makes it ideal for use 
under hazardous conditions. Input signals may range from 1 to 5 
ma. through 10 to 50 ma.... output from 3 to 15 psi through 6 to 
30 psi. Built-in volume relay permits direct operation of the pneu- 
matic actuator from the Transducer. No extra relays or boosters 
needed. Relay can be serviced independent of electrical assembly. 
Unit is completely reversible by reversing input leads and rezeroing. 


If you want additional information on the Type 543 Electro- 
Pneumatic Transducer write Fisher Governor Company. 


Ask Your FISHER/MAN How To 
SPEED THE INPUT SIGNAL 


to the CONTROL VALVE 








TYPICAL CIRCUITS 








Actual Internal 
Load Requirement 

input Current wer" Controller s Resistance of 
1‘to 5 ma de 3,000 ohms 2,500 ohms 
maximum +125 ohms — 
1 to 5 ma dc 12,000 ohms | 12, 000 ohms 
+ .5% + 50 ohms 
10 to 50 ma de 500 ohms 57 ohms 
maximum + 4ohms 














PERFORMANCE DATA 








LINGO. . ccwcccdveccese 


Air Consumption Rate... 


Resolution Sensitivity. . . 


Frequency Response.... 


1% of full range 


2 SCFH with 15 psi 
output pressure 


.05% of input range 
Complete frequency 


response data with 
Fisher topworks available 








—s 
Electro Pneumatic 
Controller Mounted 


Transducer Mounted 
on Control Valve 


TYPE 3541 TYPE 543 TYPE 543 
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Transducer Mounted 
on Stand Pipe 


CHEMICAL [;NGINEERING 


on Control Valve 


iF 1T FLOWS THROUGH PIPE ANYWHERE IN THE WORLD.. 





CHANCES ARE IT'S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa | Woodstock, Ontario [| London, England 


CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Pennsylvania 
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HEAVY ROTOR SHAFT CARRIES 
FAN, HAMMERS AND WHIZZERS 


WIDE HINGED DOORS 
FOR EASY ACCESS 


WHIZZER AIR SEPARATION 
PRECISION CONSTRUCTION 


SIMPLIFIED DESIGN WITH 
NO CLOSE CLEARANCES 


QUICK SET-UPS AND 
EASY ADJUSTMENTS 


Here is a modern mill so efficiently designed for its purpose that it 
is establishing records in the economical production of extremely 
fine materials in the sub-sieve particle sizes. 


The prime features of the Raymond Vertical Mill are 
simplicity and accessibility. It permits quick set-ups to 
minimize. down-time—easy cleaning and adjustments facili- 
tate changes from one product to another—simplified con- 
trol and automatic operation save production time. 


This unit has wide application to a great variety of chemicals, pig- 
ments, synthetic resins, phosphate materials and many special 
products. It is serving modern industry in making solid rocket 
propellants, and it does an excellent job in pulverizing ammonium 
nitrate and ammonium perchlorate oxidizers. 


The Vertical Mill gives good results in grinding non-abraisve mate- 

rials to high fineness ranging from minus 325 mesh into the sub-sieve 

sizes. On some softer materials, reductions to 95% to 98% finer hinted ~ Belheite 

than 5 to 10 microns are readily obtainable with this mill. If you eae ave vee 
etails of super- 


have a hi-fineness grinding problem, write us for detailed informa- fine grinding oper 
ations. Write for 


tion. your copy today. 


COMBUYVION E EERING, INC. 
‘vision 


SALES OFFICES IN 
PRINCIPAL CITIES 


W. RANDOLPH ST. 


AGO 6, ILLINOIS 
Combustion Engineering-Superheater Ltd., Montreal, Canada 
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SLATECOIL: 


ADAPTS 

TO YOUR 

HEAT TRANSFER 
PROBLEM 











PLATECOIL is the versatile, factory fabricated answer to heat transfer problems of all kinds. 
You can apply PLATECOIL to all types of tank and process heating and cooling — open 
tanks, closed tanks, agitated tanks, deep tanks, Brees! | tanks, sumps, kilns, ovens and man 
others. Basic PLATECOIL types include header and serpentine designs in single pat em 
double embossed, flat, rolled and banked units. They are available in mild steel, stainless steel, 
Monel, Ni-o-nel, Hastelloy B, Hastelloy C, nickel, and many other metals. Special designs, sur- 
face finishes, structural parts and connections add to their versatility. Operating pressure now 
rated up to 250 psi. 


NEW MULTI-ZONE* PRINCIPLE PRODUCES MORE EFFECTIVE HEAT TRANSFER 


Multiple headers with multiple condensate returns provide better 
steam distribution and more total effective heat transfer area in 
the new MULTI-ZONE PLATECOIL. FREE-FLO action, with- 
out condensate trapping increases processing production through 
faster “start-up” and extremely fast temperature recovery. This 
reserve capacity also holds temperature variations to a minimum. 
PLATECOIL eliminates problems of engineering, fabricating, 
installing and maintaining pipe coils. PLATECOIL units are 
lightweight and easy to handle. They are compact and save tank 
space. Deposits do not build up on streamlined PLATECOIL 
surfaces as they do on pipe coils. All stainless steel and alloy 
PLATECOIL units affected by cold working are annealed and 
pickled after fabrication to return the metal to its — condi- 
tion and thus eliminate the probability of corrosion due to inter- 
nal stresses and carbide precipitation. PLATECOIL is also rela- 
tively simple and economical to remove, clean and re-install. In 
most cases there is no need for threaded joints within the solu- 
tion to corrode or leak. 

Investigate the possibilities of PLATECOIL for your specific 
problem. 


* patented ® 
Send for Bulletin ranter Manufacturing, inc. p ECOIL 
P61 for more data. 


LANSING 9, MICHIGAN agi DIVISION 
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REPORT FROM RYERSON 
on Services and Products in Stock 


In addition to the products shown below, you can 
call on Ryerson for flame-cut steel shapes, fabri- 
cated steel for reinforced concrete construction 
—many other products and services. And equally 
important are the specialists who carry out the 
Ryerson quality control program—see that cus- 


tomers specifications are exactly met, that every 
order is correctly filled and promptly deliv- 
ered. As a result you get unequalled service and 
certified quality when your company calls 
Ryerson for steel, aluminum, industrial plastics 


CARBON STEEL & ALLOY BARS 


Most complete range of types, shapes 
and sizes as well as largest tonnage. 


SHEET STEEL & STRIP—More than 
20 difterent types in pattern sizes, cut- 
to-order sizes, strip coils, etc. 


ALUMINUM— At many Ryerson plants 
—sheets, coils, plates,’ bars, tubing, 
architectural and structural shapes, etc. 


and machinery. 


“AN 


STRUCTURALS—I-beams, H-beams, 


channels, angles, tees and zees—all 
high quality steel to ASTM spec. A-7. 


TUBING—Seamless and welded steel 
tubing—mechanical tubing, fluid line, 
pump cylinder and structural tubing. 





INDUSTRIAL PLASTICS—PVC pipe, 
fittings, sheets and rods, rigid Kralastic 
and flexible polyethylene pipe. 





PLATES—14 types including special 
low carbon steel plates for forming and 
welding, leaded New E-Z-Cut, etc. 


STAINLESS STEEL—For immediate de- 
livery. Over 2351 sizes, shapes, types, 
finishes: sheets, plates, bars, pipe, etc. 


MACHINERY & TOOLS —Broadest 
line of material handling and metal- 
working equipment from a single source. 


STEEL*ALUMINUM « PLASTICS * METALWORKING MACHINERY 


moore) E)RYERSON STEEL 


Joseph T. Ryerson & Son, Inc., 


Member of the 


Steel Family 


PLANT SERVICE CENTERS: BOSTON + BUFFALO » CHARLOTTE + CHICAGO » CINCINNATI » CLEVELAND » DALLAS * DETROIT * HOUSTON * INDIANAPOLIS 
LOS ANGELES + MILWAUKEE + NEW YORK * PHILADELPHIA + PITTSBURGH + ST. LOUIS * SAN FRANCISCO + SEATTLE * SPOKANE * WALLINGFORD 
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Sharp separation via ion exclusion—Fig 1. 


Ion Exchange 


Becomes Powerful ® 
Processing Tool 


Applications for ion exchange outside the water- 























conditioning field are increasing by leaps and bounds, due 


to “tailor-made” 


A. H. Seamster and R. M. Wheaton, Dow Chemical Co., Midland, Mich. 


If you are involved in chemical 
processing or manufacture, chances 
are that ion-exchange resins can 
be profitably incorporated into your 
process. 

Long considered to be useful only 
in water conditioning, these resins 
now do a wide variety of jobs in 
handling both ionizable and non- 
ionizable compounds in the areas 
of separation, recovery, concentra- 
tion, catalysis and many types of 
synthesis. 

These applications outside of 
the water-treating field are in- 
creasing rapidly and are expected 
to become the major outlet for ion- 
exchange resins in the not-too-dis- 
tant future. 

One reason for this continued 
growth is constant development of 
new ion-exchange materials, tailor- 
made for specific uses (44 varieties 
are offered by one manufacturer). 
Another reason is increased knowl- 
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edge of the properties of these very 
versatile materials (1,500 articles 
published in 1958 alone). 

In serving as an introduction to 
the use of ion exchange in chemical 
processing, we will cover the nature 
and properties of ion-exchange 
resins, types of uses, process- 
equipment design factors, and costs 
of process plant equipment and 
operation. 


Special Class 


Ion-exchange resins are a special 
class of polyelectrolytes, rendered 
grossly insoluble by cross-linking 
into three-dimensional networks. 

They contain a high concentra- 
tion of fixed, solid, ionic species 
(R* or R-),* plus smaller counter 


* P-, for example, can be the product 
of sulfonation of styrene-divinylbenzene 
polymer, Rt a quaternary-ammonia sty- 
rene- -divinylbenzene. 


1960 


resins and improved technology. 


ions (C* or A-) such as H* or OH” 
which are free to move throughout 
the resin’s structure, or even be- 
yond in the presence of an external 
electrolyte solution. lIon-exchange 
resins are well defined solid struc- 
tures ranging in size from 10 to 
400 mesh. They are all highly hy- 
drophylic, but water content varies 
greatly with degree of cross-link- 
age. 

A cation exchange resin contains 
the small, mobile ion as a cation and 
it is written R°C*. Similarly, an 
anion-exchange resin is R*A~. In 
succeeding references to the resin 
matrix, charge will not always be 
shown, thus R instead of R* or R. 


Important Properties 
Properties of ion-exchange resins 
which impart their unique behavior 


include the following: 
1. Structures are essentially ho- 
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lon Exchangers: 


Equipment Factors 





Types of lon-Exchange Contractors—Table | 


Type Feed 


Applications Remarks 





Batch reactor Batch 


Very high selec- 
tivity, neutralization 





Fixed bed column Batch 


General 
low solids 





Mixer-settler: Continuous 


resin retained in basket 


Slurries R..P. process 


high selectivity 





Mixer-settler: resin transfer | Continuous 


. by air fluidization 


Slurries Infilco-Techmanix 


high selectivity 





Semi- 
continuous 


Moving bed: resin transfer 
by liquid pulsation 


General Higgins, 


resin upflow 





Semi- 
continuous 


Moving bed: resin transfer 
by liquid pulsation 


Weiss, 
resin downflow 


General 





Semi- 
continuous 


ing bed: resin transfer 
by liquid pulsation 


Porter, 
resin downflow 


General 
low solids 


Careful Column Design 
Yields Dividends—Fig. 2 


Free space 
’ for bed 


expansion 


~~-Feed 
distribution 


. system 
\ 


\ 
‘Resin level 


A Rubber 


i lining 
| 








/ 
+’ --Bed support 
ad and collecting 





mogeneous. Despite considerable 
misconception, ion-exchange resins 
contain reactive groups throughout 
the entire structure. However, 
there are locales of different com- 
position resulting from tie-in of 
cross-linkage bonds and the ran- 
domness of polymerization. 

2. In polar liquids, ion-exchange 
resins swell to form gel structures 
containing a well-defined quantity 
of liquid. The quantity of water 
sorbed is an exact reproducible 
value. Moisture content varies in- 
versely with cross-linkage and elec- 
trolyte concentration. Ionic form 
is another determinant factor. 

3. Though necessarily grossly in- 
soluble, the gel has properties which 
are essentially those of a solution, 
modified only by the constraints of 
the cross-linking network. 

Gross insolubility of an _ ex- 
changer is a prime requirement, for 
much of its value comes from re- 
peated re-use. However, the be- 
havior of ion-exchange resins is 
best understood by considering the 
swollen resin particle to be a con- 
centrated polyelectrolyte solution 
bounded by a permeable membrane. 

4. The electrolyte ion which is 
not affected by the resin has a 
higher concentration outside the 
gel than inside, at equilibrium. 
This supports the model of a poly- 
electrolyte solution surrounded by 
a permeable membrane. Concen- 
tration-difference ratios become less 
at higher concentrations. Ampho- 
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teric, or ion retardation, resins are 
an exception to this rule, showing 
an affinity for the extraction of 
salts from solution. 

5. Ion-exchange reactions are re- 
versible. They, therefore, can be 
re-used repeatedly since there is no 
substantial change in the structure 
of the ion-exchange resin. If the 
equilibrium constant, K, is a large 
number, the reverse reaction is 
much less efficient than the forward 
reaction, requiring large excesses 
of regenerant chemical for moder- 
ate regeneration levels. 

For nonexchange sorptive proc- 
esses such as ion exciusion, K is 
defined as the ratio of solute con- 
centration within the gel structure 
to the concentration outside. 

6. Over-all exchange rates may 
be influenced by changes in solvent 
nature and content, particle size, 
temperature, and the kind and con- 
centration of the functional groups. 

Exchange rates are most rapid in 
polar systems and with resins with 
fewer cross-links because of the 
higher moisture content. Film dif- 
fusion becomes rate controlling at 
low concentrations and is inversely 
proportional to particle diameter. 
Particle diffusion controls rates at 
high concentrations and is inversely 
proportional to the square of the 
particle diameter. 

The kind of functional group and 
its degree of dissociation under a 
given set of conditions greatly af- 
fect exchange rates where particle 





uy Sa system 





diffusion is controlling, but have no 
effect on film diffusion. 

7. Ion-exchange materials have 
physical and chemical limitations 
beyond which it is not practical to 
operate. Extremely strong oxidiz- 
ing agents such as boiling nitric 
acid or chromic-nitric acid mixtures 
will rapidly degrade the polymer 
matrix. 

Operating temperatures below 
150 C. are usually recommended; 
below 50-60 C. for highly alkaline 
operations with strong base ex- 
changers. 

The ability of resins to stand loss 
by attrition depends on their in- 
herent strength, internal structure 
and operating conditions. High 
flow rates, turbid feeds, very deep 
beds and movement through im- 
properly designed pumps and 
valves, all contribute to resin dis- 
integration. 

8. Specific properties of prime 
importance in an_ ion-exchange 
resin: 

¢ Functional group, cationic or 
anionic, strongly or weakly ionized. 

eCapacity (total). Units of 
exchangeable ions per unit volume 
or weight. Capacity (operating). 
Effective use of exchanger operat- 
ing at a given set of conditions. 

eCross-linkage. Degree of 
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bridging built into polymer matrix 
or subsequently added or reduced 
determines water content which 
varies inversely with cross-linkage. 
Affects equilibria, kinetics, physical 
properties. 

¢ Particle size. Determined by 
polymerization method and/or sub- 
sequent grinding and/or screening. 
Coarse sizes give best hydraulic 
properties (lowest pressure drop, 
lowest backwash expansion); fine 
sizes give best efficiency (best sepa- 
rations; lowest HETP). 


Types of Uses 


Ion-exchange uses may be segre- 
gated into principle categories as 
follows: 

Removal of Ions—Ions in a sol- 
vent system can be removed by ex- 
changers that produce a slightly 
dissociated product in their stead. 


RH*+ + NaOH + RNat + H,O 
RAgt + NaCl — RNat + AgCl 
Interchange of Ions—One ion in 
solution can be exchanged for an- 
other of like sign on the resin, to 
alter quality or kind of solution or 
resin. 


2RNat + Cat+— R,Cat* + 2Nat 
Concentration— Ionic materials, 
present at low concentration in so- 
lution, can be sorbed on the resin 
and subsequently eluted at a rela- 
tively high regenerant concentra- 
tion. 
Sorption 2RH*t + Zn*+(0.001M) ~ 
R.Znt* + 2H+ 
R.Znt+ + 2H*+(10M) > 
Zn**+(10M) + 2RH* 
Chromatography-F ractionation— 
Broadly applicable to all ion- 
exchange column operations, these 
processes are generally applied to 
the fractionation of multicompo- 
nent mixtures into their component 
parts: 
Elution chromatography is a 
fractionation method in which the 


Elution 


displacing ion is less strongly held ° 


by the exchanger than the ion to 
be separated, resulting in a gradual 
movement of ions through a column 
with simultaneous fractionation. 
Excellent separations are thus ob- 
tained but at the expense of dilu- 
tion and contamination with the 
eluent. An example would be HCl 
used to elute a mixture of sodium 
and calcium chlorides on the resin. 
Sodium chloride elutes first, fol- 
lowed by calcium chloride, both 
mixed with hydrochloric acid. 
Displacement development _in- 
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volves a situation where the incom- 
ing species is more strongly held 
by the resin than the initial ions 
to be separated. Preferred for gross 
separations, there is little dilution 
and contamination, though inher- 
ently more contamination than with 
elution chromatography. 

Frontal analysis is a term used 
when feed solution is continuously 
introduced to a resin column until 
appearance of an undesirable con- 
stituent in the effluent. This method 
is useful for fractionation only 
when the strongly held component 
is present in minor proportion. 


lon Exchangers: 


Design 


Ton retardation involves use of 
specially synthesized amphoteric 
ion exchangers incorporating both 
anion and cation groups.’ It is then 
possible to separate an electrolyte 
(Ct A-) from a nonelectrolyte (N) 
by elution chromatography using 
water. The electrolyte is prefer- 
entially sorbed to retard its passage 
through a resin column and to per- 
mit the prior elution of the non- 
electrolyte. 

Rt+-R-+CtA~- 2@RtA--C*R- K, 

Rt+-R-+N2RteR--N Ke 

Here K, is greater than K,. 

Anion-Sulfate Process — This 





Recommendations for Fixed-Bed Supports—Table Il 


General Requirements 
Chemical stability. 
Physical stability. 
Uniform porosity. 
Low-pressure drop. 


Non-sorbent for compounds to be 
handled. 


Low maintenance cost. 





Types of Underdrain Systems 


Graded subfill—quartz, anthracite coal, 
sand or gravel; in large units, perforated 
pipe laterals are used in combination 
with subfill. 


Perforated plate. 
Porous filter medium. 


Slotted pipe. 


Scale-Up Data for lon Exchange Design—Table III 
Resin Bed (Lab Unit) 


Process Streams (Lab Unit) 


e ° Ca ° 
Resin-type, crosslinkage,’ particle 
size. 


Resin life. 


Resin bed dimensions— 
hight, diameter. 


Resin bed performance curves. 


Flow Rates 
Gpm. /Ft.? 
Water softening or 
deionization 
Regeneration 


Recovery and con- 
version 


Water rinsing 


2-10 
0.5-2 


0.5-2 
0.5-2 
0.5-1 


lon exclusion 


Pressure Drop, Psi./Ft. Resin 


50-100 mesh Flow rates as 
gpm./sq. ft. 

20— 50 mesh 1/12 flow rate as 
gpm. /sq. ft. 








Feed—concentration, volume, flowrate. 


Regenerant—kind, concentration, volume, 
flowrate. 


Water rinses—volume, flowrate. 
W aste—concentration, volume. 
Operating temperature. 


Methods of analysis—especially for process 
control. 


Guides for Designing lon-Exchange Columns—Table IV 


Usual Regenerant Quantities 
Lb. /Ft. ?/Cycle 
HCI 4-10 
H.SO, 6-8 
NaOH 4-8 
NH; 2-4 
NH.Cl 5-10 


Column Dimensions 
Bed diameter—Experience to 20 ft. 
Bed height—Usually 5 ft., but no limit. 


Dome height—Based on type of resin 
usually 50-100% of bed 
height. 








ION EXCHANGE . 


process,’ useful for removing H.SO, 
from a solution of metal salts or 
nonionic species, depends on (1) 
dissociation of H.SO, to HSO, and 
SO, as a function of concentration 
and (2) selectivity of a strongly 
basic anion exchange resin for sul- 
fate vs. bisulfate ions. Thus, H.SO, 
may be removed from solution at 
high concentration by conversion of 
the resin to the HSO, form, yield- 
ing an acid-free product. The resin 
in turn may be water-rinsed for 
regeneration. 
H.SQ, + N + R.SO, > 2RHSO, + N 


Chelation—Use of a special resin 
containing a chelate-forming struc- 
ture makes possible removal of met- 
al ions which complex-forming ten- 
dencies.* 

There are, in addition, a number 
of uses, not principally ion ex- 
change, for these ion-exchange ma- 
terials. 

Aldehyde Removal — Aldehydes‘ 
may be taken from aqueous solu- 
tion by use of quaternary ammo- 
nium resins in the bisulfate form 
through the well-known bisulfite 
addition reaction of organic chem- 
istry. 

Ion-Exchange Catalysis—By di- 
rect analogy with classical chem- 
istry, either the functional group 
or the mobile ion of an ion ex- 
changer may serve as a catalyst for 
a chemical reaction.* 

In general, a strongly acidic 
resin in its acid form may be sub- 
stituted for hydrochloric or sulfuric 
acid with the added advantage of 
being easily filtered from the re- 
action mixture for re-use. Most 
promising large-scale applications 
are olefin epoxidation, hydrolysis 
and esterification reactions. Other 
ionic forms of several resin types 
may be of use. 

Ion Exclusion—An elution proc- 
ess, ion exclusion’ is useful for 
separating ionized materials from 
preferentially sorbed non- or 
slightly ionized materials when 
both are present in aqueous solu- 
tion. Ionic solutes, due to the per- 
meable membrane effect, exist at a 
lower concentration within the 
resin gel than in the surrounding 
solution. At the same time, non- 
ionic solutes of low molecular 
weight are, as a first approximation, 
equally distributed between the two 
phases. Thus, if a solution con- 
taining ionic and nonionic compo- 
nents is placed on top of a bed of 
resin and forced down through the 


118 


column with water, the ionic ma- 
terial will be eluted first since it 
only has to displace the solution 
in the voids. The nonionic solution 
must displace both the liquid in the 
void and resin liquid and will ap- 
pear in the effluent after the ionic 
material has passed out of the col- 
umn (see p. 115). 

Nonionic Separation — Distribu- 
tion of an organic solute between 
the void liquid phase and the resin 
liquid phase may differ appreci- 
ably from one organic solute to 
another.’ Sugar, for example, is 
largely excluded from the resin- 
liquid phase whereas phenol is 
strongly sorbed. It is thus possible 
to separate many water-soluble or- 
ganic materials simply by “wash- 
ing” them through a column of ion- 
exchange resin with water. Many 
modifications of this concept are 
being developed, such as salting- 
out chromatography.® 

Phenol Concentration — Strongly 
basie anion-exchange resins have a 
particularly high capacity for phe- 
nolics over and above the true ion- 
exchange capacity. This is because 
of sorptive effects.° The distribu- 
tion of phenolics in a water-phe- 
nolic-resin system is quite different 
from that in an alcohol-phenolic- 
resin system. This difference makes 
it possible to extract phenols from 
aqueous media, to concentrate them 
on the resin, and then recover the 
phenols at higher concentrations 
in the alcohol phase. This may 
be accomplished without consuming 
chemicals other than the solvent. 


Great Number of Devices 


With the expansion of _ ion- 
exchange uses in the chemical proc- 
essing field, many new and spe- 
cialized conditions are encountered. 
This has resulted in a large number 
of proposed devices for contacting 
liquids and resins. The contactors 
that have been accepted or are in 
the advanced development stage are 
listed in Table I. 

Good examples of equipment de- 
signed to fit special process require- 
ment are the many mixer-settler 
contactors such as Infilco’s Tech- 
manix,” and the R.I.P." process in 
which resin is confined in a wire 
basket. Both are used for contacting 
resin with slurries. 

Three fairly new contactors, the 
Higgins,” Porter’ and Weiss“ units, 
are expected to answer the demand 
for a continuous countercurrent 


contactor. All move the resin in 
intermittent flow through the con- 
tacting zone and are thus semi- 
continuous, but for all practical 
purposes can be considered con- 
tinuous. 

Perhaps the simplest contactor 
in principle is the batch reactor or 
single-stage contactor. In this unit, 
resin is intimately mixed with the 
liquid to be treated for removal 
of the unwanted ions. There are 
two general requirements for this 
type of operation: (1) that the 
reaction goes essentially to com- 
pletion with little excess resin, as 
determined by equilibrium con- 
stants, and (2) that the quantity 
of materials such as catalysts to be 
removed is low, since the resin may 
be discarded after use. 

In addition, there are processes 
where variations of the above tech- 
niques have been used. Such an 
operation is carried out in some 
uranium mills in which elution of 
uranium takes place in a fixed-bed 
column to which the resin has been 
transferred from the loading col- 
umn. In another instance, resin 
loading is carried out in a stirred 
reactor above a filter bed which 
later serves as a supporting bed for 
fixed-bed column elution. 


Fixed Column Design 


Fixed-bed column contactors can 
be as small as a few inches in 
diameter and a few feet in depth, 
as in the home water softener, or 
as large as 20-ft. in diameter on 
industrial units with single column 
bed heights up to 20 ft. 

Multiple column bed heights of 
over 100 ft. are used in rare earth 
separations. Since this type of con- 
tactor is the only one currently in 
wide general use, it will be covered 
in detail in this article. 

Details of a typical fixed-bed col- 
umn are shown in Fig. 2. Essen- 
tial requirements are (1) space 
above the resin bed, (2) liquid dis- 
tribution system, and (3) a bed 
support and collecting system. 

Space above the resin bed allows 
for bed expansion during backwash 
operations to loosen and reclassify 
the bed and to remove extraneous 
materials. It is occupied by water 
in a water-dome system or air in 
an air-dome system. 

The drawback of a water-dome is 
the possibility of diffusion into the 
dome water with resulting product 
dilution and poor separation. How- 
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ever, the merits of one over the 
other are not clear-cut. For in- 
stance, in the Blind River, Ontario, 
uranium ion-exchange plants, the 
first units used air-dome to avoid 
diffusion. But this was not found 
to be a problem and all subsequent 
plants have used water-dome, which 
is cheaper and easier to operate. 

Distribution of the feed and the 
regenerant in ion exchange across 
the bed is usually accomplished by 
perforated pipe-laterals. The holes 
are made sufficiently large so that 
any resin entering the laterals dur- 
ing backwash will wash out when 
flow starts through the distributor. 
The holes may be covered with 
screen to exclude the resin, but a 
disadvantage would be plugging on 
the back-side from foreign solids 
in the feed. 


Air or Water Dome 


An air-dome system using a 
spray-nozzle as a distributor has 
proved to be quite successful on 
both 8-ft. and 12-ft.-dia. columns 
used for ion exclusion where flow 
rates do not change during the 
process. Here a 1-in. liquid level 
is maintained above the resin to 
protect the resin surface from 
being disturbed. 

The bed support and collector 
system are important to obtain the 
proper flow distribution through 
the bed for both downflow and up- 
flow operations. General vequire- 
ments and types of underdrain sys- 
tems are shown in Table II. 

Where small feed volume to bed 
volume is encountered such as in 
ion exclusion and most chemical 
applications, perforated plate or 
porous media” are recommended. 

Operation of the fixed bed can be 
controlled manually or automat- 
ically. 

On a water-dome, a sequence 
timer is used for controlling the 
various cycle steps such as feed, 
water rinse, regeneration, etc. 

Flow through the bed is con- 
trolled by a flow recording con- 
troller which is reset by the timer 
to obtain the desired flow rate for 
each stream. 

In completely automatic opera- 
tion, it is usually advisable to con- 
tro] the separation of the product 
fraction from the bed effluent by 
measuring a chemical or physical 
characteristic of the product such 
as conductivity, refractive index, 
density, pH, etc. This will take care 


lon Exchangers: 


Costs 





What It Costs to Build and Install lon-Exchange Units—Fig. 3 


we Cost,1,000 $ 


Total unit, 





80: 
60 


40 





pos a ed 


_--installed* 


Column, 
+~~ installed 


Total unit, 
|_. equipment 


Column, 
}>- equipment 





Column 
specifications: 

Resin height: 5 ft. 
Free space: 5 ft. 
Saran lining: 3 /16 in. 
Based on July, 1958 
costs (Marshall & 
Stevens index 232). 














i HN 





"20 40. 60 100 


1 
200 


Resin volume,cu. ft. 


L 
400 700 


*Includes all material, equipment, piping, instrumentation, etc. 


installed for a complete unit. Contains all direct and indirect 


costs except for the resin. 


Plant Operating Experience—Table V 





Column 
Dia. < Ht., 
Ft. Type 


Cycle 
Time 





1 X.* | 3 days 


I, X.* 2 hr. 


3 hr. 
3 hr. 


I, X. 
Let 
g -' 3 hr. 


12 hr. 
48 hr. 


I. X. 
1, X, 














*lon exchange __t lon exclusion 


Automatic 
Automatic 


Semi 
Semi 


Semi 


Semi 


Semi 














of fluctuations in feed composition, 
flow rate or bed performance and 
in addition, if recorded, will prove 
invaluable when interpreting the 
bed performance. 

A control system suitable for air- 
dome operation is similar except 
for a liquid-level controller which 
holds the liquid level above the resin 
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and a pressure-recording controller 
which maintains the desired head 
on the column. 


How to Seale Up 


For fixed-bed column operations 
it is recommended that the plant 
size unit be scaled-up directly from 
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laboratory or miniplant data. In- 
termediate-size columns are used 
only where other steps in the proc- 
ess require an integrated pilot-plant 
operation or where product is re- 
quired for market evaluation. 

In scaling-up, the factors to be 
considered are listed in Table III. 
Variables which have been individ- 
ually discussed earlier should be 
studied with a view toward optimiz- 
ing the over-all operation. Here 
process economics will pinpoint op- 
erating conditions for the lowest 
cost design. For example, in some 
processes, product volume will be 
determined by an economic bal- 
ance between the value of the 
product (yield) and downstream 
processing costs (product concen- 
tration). 

In any case, prior to the final 
plant design, ion-exchange units at 
least 1-in. in diameter and of the 
proposed bed depth should be op- 
erated exactly as proposed. The 
same operations may be expected 
on scale-up regardless of diameter 
(experience to 20-ft. in diameter). 
Sizing of the plant unit is then very 
simple. The steps involved are: 

¢Calculate a material balance 
for unit bed volume from labora- 
tory data. 

¢Scale-up the process streams 
and the resin volume to fit the re- 
quired feed or product rate. This 
specifies the column diameter. 

¢ Bed height and cycle time are 
the same as the small scale unit. 

¢ Total column height is set by 
adding sufficient height to the resin 
bed depth for backwashing the bed. 
Equilibrium expansion data are 
available for most ion-exchange 
resins from which the backwash 
height can be determined.” 

¢ Pressure drop across the bed 
for various flow rates and resin 
particle sizes can be calculated ac- 
curately enough for design pur- 
poses from equations for flow 
through packed beds. Experimental 
data are also available.” 

The usual operating range of 


120 


various process variables is shown 
in Table IV. These values are to be 
used only as general guides in pre- 
liminary process design. 


Important Cost Data 


Cost data in Fig. 2 and Table V 
are offered as guides for use in pre- 
liminary economic evaluations of 
fixed-bed ion exchange resin proc- 
esses. 

The curves for various-size resin 
beds are for the cost of the column 
alone, the column installed, a com- 
pletely automatic unit and the com- 
plete unit installed. 

Basis for the column costs is the 
design shown in Fig. 2 and includes 
stainless steel pipe-type distribu- 
tors, % in. Saran rubber-lining, a 
Dow porous supporting media, plus 
necessary nozzles, etc. 

Installed costs were determined 
by multiplying equipment costs by 
an installation factor. 

How the initial resin cost is 
handled depends on the expected 
resin life. Normally resin life is 
long enough so the initial resin 
charge can be considered as a di- 
rect capital cost and added to 
the installed equipment cost. Resin 
make-up is then handled as a raw- 
material cost. When severe resin 
attrition is expected, the resin is 
then considered as a process raw 
material. 

There appears to be no correla- 
tion between operating manpower 
requirements and number or size 
of columns, cycle time, or degree 
of automation. This is because of 
factors such as value of product 
and availability of other work in 
the immediate area. It does show 
that one operator/shift is a safe 
assumption for cost estimating pur- 
poses. 

Usually, maintenance costs can 
be estimated at approximately 1% 
of the product manufacturing cost. 
Perhaps the reason for the low 
maintenance costs is due to the 
maximum corrosive conditions us- 


ually encountered, making it man- 
datory to give careful consideration 
to the selection of materials of 
construction. 


R. M. Wheaton A. H. Seamster 


Rosert M. WHEATON, a division 
leader with The Dow Chemical Co.’s 
physical research laboratory, joined 
the company in 1946, 

All his experience at Dow has been 
with the physical research laboratory. 
He was a chemist for three years and 
initially was engaged in pilot-plant 
supervision (chlorostyrene). Later, he 
worked on the preparation of substi- 
tuted styrenes. From 1949 to 1956, he 
served as a group leader, working on 
ion-exchange resins. He continued in 
this field following his advancement to 
division leader in 1956. 

Wheaton has published 10 papers on 
ion-exchange resins and is named as 
inventor or co-inventor on ten patents. 

Prior to joining Dow, he was with 
the Celotex Corp. and Trojan Powder 
Co. He is a member of ACS and RESA. 


ALFRED H. SEAMSTER, a _ project 
leader in the engineering division of 
The Dow Chemical Co.’s physical re- 
search laboratory, joined Dow as a 
laboratory helper at Midland in 1940. 

He was a laboratory assistant with 
Dow’s Texas Div. at Freeport from 
1943 to 1945. Following his graduation 
from Michigan State Univ. with a 
B. S. degree in chemical engineering in 
1948, he returned to Dow, joining the 
main laboratory at Midland. He trans- 
ferred to the physical research labora- 
tory in 1950 and has continued there 
since. He was promoted to project 
leader in 1955. 

Mr. Seamster is 
AIChE. 


a member of 
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Minimize Batch Equipment Cost 


Mathematical method calculates optimum equipment 


size for batch processes by developing total cost 


S. E. KETNER, American Cyanamid Co., New York.* 


When designing a batch process, 
a designer must choose his equip- 
ment sizes to give minimum capital 
investment. This is an easy matter 
for a continuous process where 
equipment size depends upon the 
desired production rate. In a batch 
process, however, many combina- 
tions of equipment size will give the 
same amount of product. A typical 
example is a reactor with feed and 
discharge pumps. The production 
capacity depends not only on the 
reactor size but also on the pumping 
time required for feed and dis- 
charge. With very small pumps, a 
large reactor is required, and vice 
versa, for a given productive ca- 
pacity. 


* At present with W. R. Grace & Co., 
Clarksville, Md. 
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With the cost equations derived 
in this article, the designer can cal- 
culate an estimate of the sizes for 
minimum investment. He should re- 
member, however, that additional 
factors such as standard equipment 
sizes available, as well as safety and 
maintenance costs must still be con- 
sidered in the final design. 

We will assume the production 
capacity (W, gal./hr.) for a batch 
process to be fixed by market esti- 
mates. The problem, then, is to size 
the reaction and auxiliary equip- 
ment to minimize initial capital in- 
vestment. If some pieces of equip- 
ment wear out faster than others, 
depreciation could be minimized 
instead, but we will consider only 
the first case. The time reactants 
are held at reaction temperatures, 
and other properties of the system 
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equation for each process. 


must be known as well as the effect 
of equipment capacity on installed 
cost. The first step is to determine 
expressions for the installed cost 
of each piece of equipment in the 
process. We have developed several 
typical examples of this type of ex- 
pression, as shown below and on 
the following page. 

e Reactor or tank cost = C,V 
where 


C, = Cost of reactor, $/gal. 

V = Vol. of reactants, gal./batch 

GV 
le 


C; = Cost of pump, $/(gal./hr.) 
t, = Pumping time, hr. 


ePump cost = where 


eHeat exchanger cost = C,A 
where 
C; = Cost, $/sq.ft. of area. 
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= Transfer area, sq.ft. 
POR. 2d j 
= TAaToah where 


= Total heat load, Btu./gal. 
U = Heat transfer coefficient, 
Btu. /(hr.) (sq.ft.) (°F.) 
Mean temperature diff., °F. 
t; = Heat-up time, hr. 
CFV 
ly 
C, = Cost of filter, $/sq.ft. 
F = Filter area, sq.ft./(gal./hr.) 
t, = Filtration time, hr. 

Regardless of the equipment in- 
volved, the total cost equation will 
involve items such as those above. 
If the process has a piece of equip- 
ment that is used more than once 
in the cycle, then appropriate ad- 
justments in the reactant volume 
processed and definition of the time 
involved must be made. 

The total cost equation will al- 
ways contain volume of reactants 
per batch (V) as a common factor. 
There are two types of batch equip- 
ment—true batch items such as 
tanks; and intermittent-continuous 
equipment such as pumps. The in- 
termittent-continuous type will al- 
ways contain a time-of-use factor 
while the true batch type will not. 
For the general case: 

Cost of true batch equipment = 
C,V 


e Filter cost = where 


Nomenclature 


Heat transfer area, sq. ft. 

Cost of intermittent-continuous 
type equipment, $/capacity rate. 
Cost of jth piece of true batch 
equipment, $/gal. of reactants. 
Filter area required, sq. ft./ 
(gal.) (hr. filtered). 

Total equipment investment, $. 
Number of true batch pieces. 
Number of intermittent-continu- 
ous pieces. 

Total heat load, Btu./gal. 

Time intermittent - continuous 
equipment is in use, hr. 

Time batch equipment is in use, 
hr. 
Mean 
Heat transfer coefficient, Btu./ 
(hr.) (sq. ft.) (°F.). 

Volume of reactants, gal./batch. 
Production capacity, gal./hr. 
Investment per unit capacity, 
$/(gal./hr.). 

Conversion factor characteristic 
of processed material. 
Subscripts 1, 2,... 6 refer to 
individual pieces of equipment. 


temperature difference, 


Cost of intermittent-continuous 
batch equipment 

= Cia; V/t; 

The cycle time per batch is the 
sum of the appropriate processing 
times, taken here as: 


Stet Tk (1) 
1 1 
The production capacity W, gal./ 


hr., is: 


V 
a a, 
The total equipment investment 
is the sum of the individual pieces, 
as follows: 


(2) 


+ V2(Cia; 0] (3) 


l 


I = v30;] 


1 

The investment per unit capacity 
y is: 

y =1I/W = [2C; +- 2(Ciai/ti)] XK 

[t; + Zt] (4) 

To find the minimum investment 
per unit capacity with the cor- 
responding cycle times, we take the 
partial derivatives of y with respect 
to the intermittent times and equate 
them to zero. The true batch equip- 
ment has a fixed time determined 
by reaction kinetics or other out- 
side factors and the capacity is 
merely the reactant volume. The 
equations to be solved simultane- 
ously, then, are: 


For the kth 
time: 


2 = (zc, +z co) 
k t; 


a 
_ 7 (2t;+ 24) =0 (5) 


stage, processing 


and: 
ce “ (20, +2 Gat) |x, + Bt) 
; (6) 
Since C, a,/t,’? is equal to the 
above summation for all 7 items, 
then: 
Cio /ty? = Cr002/te? aod ans “Cyan ty? (7) 
therefore: 
ts = th VCiai/Ci (8) 


(9) 


also, from Eq. (8): 
: | = mi Zz Vou | 
1 1 


1 


Substituting Eq. (9) and 


(10) 


(10) 


in (6) and solving for t, gives: 


i? = Cra | [2c] 
1 1 


Substituting Eq. (11) in (7) al- 
lows calculation of values for all 
t, from: 


t? = Con [2c] 
1 1 


In the above derivation, C, was 
assumed independent of ¢,. This 
assumption is not true, of course, 
but the derivatives of C, with re- 
spect to ¢, are sufficiently small in 
the area of the optimum to allow 
close convergence in a trial and 
error solution. That is, an initial 
C, is determined, based on an as- 
sumed t,. A new estimate of ¢, is 
calculated from Eq. (12) and the 
procedure repeated until t, remains 
constant. This will be the operat- 
ing time for the ith piece of equip- 
ment corresponding to a minimum 
investment per unit production 
rate. The number of iterations 
necessary to determine t, depends, 
naturally, on how close the first 
guess is to the best time. About 
six iterations at the most are re- 
quired, with three to four as an 
average. 

Although equipment such as 
pumps is available only in certain 
sizes, this should be ignored until 
an cptimum time cycle is deter- 
mined. Then further calculations 
can be made considering available 
standard sizes in the range indi- 
cated by the optimum. 


(11) 


(12) 


Plot Cost Data 


It is important to have continu- 
ous curves of the cost data plotted 
in the proper units of installed cost 
per unit working capacity versus 
total capacity. For instance, where 
tanks and reactors are concerned, 
the costs should be in terms of vol- 
ume of reactants so that average is 
a part of the cost figure. 

In the general solution that we 
have worked out, the problems of 
multi-units and overlapping in the 
time cycle were not considered, for 
the sake of simplicity. It turns out, 
however, that in these cases the 
solution is of the same form as Eq. 
(12) and convergence is just as 
fast as in the general case. In a 
very complicated batch processing 
scheme, the derivations may have 
to be repeated to obtain the proper 
equations. 
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Examples Illustrate Method 


The following three batch proc- 
esses are outlined to illustrate the 
method. In all cases, the cost data 
are from Aires and Newton, 
“Chemical Engineering Cost Esti- 
mation,” McGraw-Hill (1955). The 
data have been adjusted to be in 
terms of installed cost per unit op- 
erating capacity. 

Example I—Consider a simple 
batch process with a pump feeding 
a pressure reactor from a large 
storage tank. After reaction is com- 
plete, pressure developed during the 
cycle blows the batch out of the re- 
actor. Reaction and discharge re- 
quire 1 hr. operating time. Sales 
estimates indicate a production ca- 
pacity W of 1,750 gal./hr. 

L = 1,750 
th — t 
where: 

t; = Pumping time, hr. 

t = Reaction and discharge time, hr. 

or, 1 hr. 

The total installed equipment cost 


where: 
C, = Hourly pumping cost, $/gal. 
C, = Reactor cost, $/gal. 
The installed cost per unit ca- 


pacity is: 

y= s = (4: + cx)i + &). 

From the general solution, Eq. 
12, the optimum pumping time is: 
bei VE IC, 

An initial estimate of the time 
cycle must be made to estimate C, 
and C,. Assume a pumping time of 
30 min. to make a batch cycle of 
1.5 hr. 

First Estimate: Values of C, and 
C, are taken from plots of cost per 
unit capacity versus capacity for 
the following batch volume: 

V = W (t, + &) = 1,750 x 1.50 
= 2,625 gal. 

C, is $16.0/gal. and C, is $0.154/ 
(gal./hr.). The new estimate of 
pumping time is: 

t, = /0.154 x 1/16.0 = 0.098 hr. 

Second Estimate: With 0.098 hr. 
pumping time, the batch cycle time 
is 1.098 hr. The batch volume is 
now 1,922 gal. and the pumping rate 
is 17,860 gal./hr. From these data, 
C, and C, are 0.076 and 18.4 respec- 
tively. The second pumping time 
estimate is: 

t, = 0.076 x 1/18.4 = 0.064 hr. 


Third Estimate: Now the reactor 
volume is 1,862 gal. and the pump- 
ing rate is 29,094 gal./hr. The new 
C, and C, are 0.066 and 18.8, respec- 
tively. The pumping time now turns 
out to be 0.0592 hr. 

Fourth Estimate: The reactor 
working volume is 1,853 gal. and 
the pumping rate is 31,400 gal./hr. 
The corresponding C, and C, are 
0.0645 and 18.8, respectively. The 
new pumping time is 0.0588 hr. 

Final Estimate: With pumping 


. BATCH EQUIPMENT 


time of 0.0588 hr. or 3.5 min., the 
batch volume is again 1,853 gal. C, 
and C, are the same as in the fourth 
estimate. The final process, then, 
would have a 1,853 gal. reactor and 
a 31,500 gal./hr. pump. The pump- 
ing time is 3.5 min. and the reaction 
time 1.0 hr. to give 1,750 gal./hr. 
production capacity. The difference 
in installed cost between the first 
and final estimate is about 14%. 
Table I shows this cost comparison. 

The next step would be to find 


First Example Estimate Comparison—Table | 


Pumping time, hr. 

Reactor working volume, gal. 
Pump cost, $ 

Reactor cost, $ 


Total installed cost, $ 














Final 
Estimate 


0.0588 
1,853 
2,032 

34,836 


First - 
Estimate 
0.500 
2,625 
809 
42,000 





42,809 36, 868 


Flowsheet for Example Il 


Second Example Estimate Comparison—Table Il 


Batch Cycle 
th + ft, + ts, hr. 


Charging rate, gal./hr. 

Filtering rate, gal./hr. 

Production rate, gal. /hr. 
Installed Cost, $ 

Pump (1) 

Reactor (2) 

Pump (3) 

Filter (4) - 

Pump (5) 

Tank (6) 


Total installed cost, $ 
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Estimate 
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what equipment sizes are available 
in the vicinity of the calculated op- 
timum, and then pick the combina- 
tion giving the desired 1,750 gal./ 
hr. at minimum investment. 


With One Reactor 


Example I]—Here, six pieces of 
equipment are involved, as shown 
above. Material is pumped from 
a large, existing storage vessel by 
pump (1) to reactor (2). The re- 
action requires 2 hr. and the prod- 
uct goes out by pump (3) through 
a rotary drum filter (4) and is 
pumped (5) toa hold tank (6). The 
desired production rate W is 500 
gal./hr. The time cycle is the sum 
of the charging time t,, reaction 
time ¢., and filtering (discharging) 
time ¢t;,. The reactor working volume 
i: 

V = W(t +t 4+ 4) 
and the installed cost 
hr.) capacity is: 


in $/(gal. 


Batch Cycle 


t; + te + fs, hr. 

t;, hr. 

to, hr. 

ts, hr. 

Reactor, gal. (each) 

Charging rate, gal./hr. 

Filtering rate, gal. /hr. 

Production rate, gal. /hr. 
Installed Cost, $ 

Pump (1) 

Reactor (2a) 

Reactor (2b) 

Pump (3) 

Filter (4) 

Pump (5) 

Tank (6) 


Total installed cost, $ 


Cc; Gi C.F Cs 
-+C.,+4 ~. -+ } LC 
y (‘ i ts 1 7 x 


(a4 +t-+ ts) 

where: C,, C, and C, are installed 
pump costs, $/(gal./hr.) pumping 
rate; C. and C, are installed costs 
for the reactor and the agitated 
holding tank, $/gal.; C, is filter cost, 
$/sq. ft.; and F is filter area re- 
quired, sq. ft./(gal./hr.). We will 
assume this last to be 0.05. 

Rearranging the above equation 
with C, = C;, we have: 


From Equation 12, the best pump- 
ing and filtering times are: 


J Cts 
oy, ; 
NG+6. 


j a Nec: Wo C.F) tz 
li = \ C 


Table II shows the initial and 


+ Ce 





final calculated estimates of in- 


stalled cost. 


With Two Reactors 


Example II1I—The rotary filter in 
Example II is the second most ex- 
pensive piece of equipment. Two 
small reactors which would alter- 
nately feed the filtration unit would 
allow purchase of a smaller filter 
and possibly reduce the total invest- 
ment. Also, the hold tank size could 
be cut in half. Consider, then, the 
system shown at left. 

The initial time cycle is esti- 
mated so that the filtration unit will 
be in continuous operation—that 
is, t: + t = t, In the following 
equations the supscripts are those 
of Example II. Remember, though, 
that the volume V is of one of the 
two reactors. 

The time cycle is: 

(t, + t, + ts) /2 

Reactor volume is: 

V=W (t,4+t4.+ t,)/2 

Cost/unit capacity is: 

v-[ + ac,+0) + 2tCd |x 

[ti + te + ts] 

The optimum 

are: 


ia Cite 
2C, + Cs 


| (Cs + CP 
VN 20,6. 


Table III shows the initial and 
final design cycles calculated from 
these equations. It is evident that 
the single-reactor system of Ex- 
ample II is cheaper than the two- 
reactor system. It is also evident 
that sizing to allow continuous op- 
eration of the filtration unit is not 
economical. 


operating times 


i = 


About the Author 


S. E. KETNER graduated from Virginia 
Polytechnic Institute in 1950 with a 
B.S. in Chemical Engineering and ob- 
tain his M.S. in 1951 from the same 
school. From that time to 1956 he 
worked with the Virginia Smelting Co. 
on process improvement and new- 
product research. In 1956 he joined 
American Cyanamid Co. to work in 
production analysis, applying mathe- 
matics and statistics to process im- 
provement. This year, Ketner joined 
W. R. Grace & Co. He is a licensed 
P.E. and a member of ACS, AIChE 
and the American Society for Quality 
Control. 
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Where Estimators Go Wrong 


How accurate is analysis of cost data for the required 


estimate? 


Do labor. material and service costs include all factors 


that may be present in a given locality? 


@ What is the useful life of a currently prepared estimate? 


THOMAS J. ROCHE, Cook County Highway Dept., Chicago, Ill. 


Many important decisions rest 
on estimates which depend for their 
accuracy on the skills of the esti- 
motor. This leads to the question: 
How well-equipped is the estimator 
to give an accurate answer? 

In many cases, the estimator is 
a qualified engineer with several 
years of engineering and economic 
experience in his field. Therefore, 
he will be versed in its language 
and background and will be aware 
of what is demanded in construct- 
ing the project under considera- 
tion. His greatest difficulty will be 
in learning that, while physical 
laws are invariable, economic laws 
are based on human decisions that 
produce a continual change, out- 
moding cost data even as they are 
gathered. 

It is the obligation of the cost 
engineer to supply management 
with cost estimates containing a 
minimum of inaccuracy at any 
point in the development of a proj- 
ect. Likewise, it is a vital neces- 
sity for management to provide the 
cost engineer with all the means 
needed to prepare a reasonably ac- 
curate cost estimate. 

Upon a request for a cost deter- 
mination, a feasibility investiga- 
tion is undertaken to justify fur- 
ther study. Total costs of previous 
similar projects plotted against 
THOMAS J. ROCHE is engineer in 
charge of the estimating division of 
the Cook County, IIl., highway depart- 
ment. His many years of experience 
in design and construction of public 
works include 14 in charge of cost 
work. Mr. Roche combined engineer- 
ing studies at University of Illinois 
with liberal arts at DePaul and has 
the B.S. degree. He is a licensed pro- 
fessional engineer in Illinois. 
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their total capacity, volume or area 
produce order of magnitude graphs 
that are adequate for such an ap- 
proximate total cost. The cost en- 
gineer should know the control- 
ling factors that determine his 
data, such as labor rates, productiv- 
ity and location. If he does not 
know these, he does not know his 
margin of inaccuracy and hence 
will have a cost estimate of little 
value. 

With the site selected and loca- 
tion plans showing sufficient data 
to estimate component parts in- 
dividually, the degree of accuracy 
of a preliminary estimate depends 
on knowing the origin of the cost 
data. Indiscriminate use of graphs, 
indexes and average bid prices at 
this stage leads to wide discrep- 
ancies later between budget allow- 
ances and final costs. 

It is usually easier for the cost 
engineer to set up graphs and tables 
based on his own experience than 
to torture general data into fitting 
his needs through a multitude of 
conversion factors and end with 
costs of unknown accuracy. Such 
general data are valuable for com- 
parison purposes but not for partic- 
ular cost estimates. 

Use of average bid prices rather 
than average estimated prices again 
introduces inaccuracies of unknown 
amount because of unbalanced bid- 
ding. Such bidding is due to many 
causes. Items constructed first may 
be bid higher than final items to 
meet early payrolls. Some items 
may be left blank temporarily to 
absorb other last minute quotation 
variations or to meet competition 
as it develops near bidding time. 
Courtesy bids, which are usually 
high in case of actual award, pro- 
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vide for extra equipment and per- 
sonnel if needed. Unless average 
bid prices are culled of such un- 
balance, they are useless even for 
comparative purposes. 

Either simple or elaborate use 
of average bid prices for a defini- 
tive estimate is not only inaccurate 
but absurd because it puts the cost 
engineer in the position of going 
to the bidders for data to check 
the accuracy of their bids. If past 
bids were correct to use as a cri- 
terion, then present bids from the 
same contractors should be accepted 
at face value. 


Determine Project Details 


For the definitive estimate, ac- 
curate research and design demand 
accurate cost estimating. It is pre- 
sumed that the design division or a 
consultant has prepared plans and 
specifications defining the scope of 
the work within the project limits. 
A meeting of minds at this point 
between designer and cost engi- 
neer will eliminate many inaccu- 
racies later at the contract stage. 
It is much easier to revise a project 
on paper rather than at the con- 
struction stage. Projects that are 
contracted before adequate plans, 
specifications and a cost estimate 
are available are in for a seige of 
inaccuracies. 

While the plans determine the 
required dimensions, the plan notes 
and specifications determine the 
quality and hence the ultimate cost 
of the project. Ambiguous or gen- 
eralized specifications are more 
likely to guarantee higher bid 
prices than quality construction. 
The general form of specification 
might cover the description of the 
payment item, construction methods 
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required, method of measurement 
and basis of payment. 

Accuracy demands that a project 
be broken down into its simplest 
recurring parts or payment items 
based on units such as cu. yd., sq. 
ft., lb. or lineal ft. After such 
analysis, the time required to pre- 
pare a definitive estimate may be 
reduced by the synthesis of related 
components to approach the time 
required for a factored order-of- 
magnitude estimate. 


Include All Cost Items 


The definitive estimate is based 
on labor, material and service costs, 
the latter consisting of any costs 
not directly chargeable to labor or 
material. This cost could be con- 
sidered as the service charge for a 
contractor supplying labor and 
equipment to put specified material 
in place. Whether the material is 
ore in the ground or the most 
refined product, the labor-mate- 
rial-service relationship will hold, 
varying percentage-wise with the 
project. It is assumed that most 
projects will be constructed by gen- 
eral contractors as their experi- 
ence, ready equipment and trained 
crews more than offset their con- 
tracting service charge. 

When the project is constructed 
by contract, there are then only two 
points of contact with the capital 
structure which are the engineer- 
ing-contingency fund and contract 
payments. The engineering cost 
will be the entire cost of preparing 
the plans, specifications and esti- 
mate plus construction supervision 
and whatever administrative costs 
are considered chargeable to the 
project. The contingency allowance 
is set up to cover the cost of almost 
inevitable oversights and unfore- 
seen additional work. 

The _ engineering - contingency 
fund can be set up as a percentage 
of the total contract cost both for 
simplicity and as an incentive to 
the engineering staff. The greater 
the accuracy of the plans, specifi- 
cations and estimate, the less need 
for change orders after construc- 
tion starts. 

The general and project overhead 
will be that of the contractor, 
charged off in contract payments. 
The general overhead consists of 
office personnel and expense, per- 
formance bond, insurance and 
taxes, while project overhead con- 
sists of supervisory personnel, 
equipment, fuel, safety measures, 
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local office expense and contractor’s 
service charge. When construction 
is complete and the project taken 
over for operation and maintenance, 
the corporate overhead is then 
charged to the project. 

In any recurring project type, 
the service cost will usually bear a 
constant ratio to the total labor 
cost. This service factor can then 
be combined with a similar labor 
factor so that the labor-service cost 
of any payment item can be ob- 
tained in one operation. There re- 
mains only the material cost to be 
added to obtain the total unit cost 
of the item. 


Establish Labor Costs 


Labor costs are based on produc- 
tivity, shown on previous field re- 
ports, and current wage rates. Pro- 
ductivity will vary with season, 
location and economic conditions. 
Location variations may necessi- 
tate duplicate marhour lists. An 
average wage rate for all labor 
working on a project can be deter- 
mined. As these rates usually vary 
at the same time, it is safe to equate 
the average rate to one trade only 
to obtain a labor factor. By multi- 
plying the total manhours required 
by the common labor rate times the 
labor factor, the total labor cost can 
be obtained in one operation. 

This labor factor can also be 
combined with the service factor 
above to get the total labor-service 
cost in one operation. This method 
prorates all service costs equitably 
over all payment items rather than 
concentrating these costs over a few 
payment items. 


How to Find Material Prices 


Material quotations for the larger 
items should be obtained for each 
project. At least two and prefer- 
ably three suppliers should be asked 
to quote. The miscellaneous items 
need be checked only at infrequent 
intervals. Oral quotations lack the 
considered judgment of written 
ones which are preferable but which 
still must be weighed by the cost 
engineer as to their real value. 

A salesman pushing a particular 
material may quote an unrealistic- 
ally low price to the design division 
to make his product more acceptable 
but this should be disregarded if 
relayed to the cost engineer. A di- 
rect request to the supplier for a 
quotation may bring a list price 
that is too high to use. If the ma- 
terial in question is competitive, 


the quotation will be lower. This 
figure will probably be the best one 
to use, as the difference between 
this quotation and the one the con- 
tractor can expect will furnish an 
estimating contingency sufficient to 
cover such things as unexpected 
labor rate increases or transporta- 
tion difficulties. 

If the bidder must bid under the 
cost engineer’s estimate to obtain 
a contract, the supplier will shade 
the quotation a bit lower to such 
a bidder. If the bidder is awarded 
the contract and there is good com- 
petition among the suppliers, he can 
expect a still lower figure at the 
time he places his order. Even this 
figure may vary between small and 
large volume purchasers. Material 
prices are usually the hardest of the 
three price components to establish. 

After the plans and specifications 
are approved and such additional 
costs as utilities and storage have 
been worked out, the detailed esti- 
mate can be completed. This esti- 
mate should normally be within 5% 
of the lowest firm bid. The low bid 
will supplant this estimate when 
the contract is signed. If the low 
bid is considerably less than the 
estimate and the other bids, it may 
not be the bargain that it seems. 

Contractors are usually rushed 
in their estimating and have been 
known to overlook as much as a 
third of the work called for in the 
plans. Some contractors are 
“hunch” bidders who first set a 
total price and work back to a de- 
tailed estimate. It is better to re- 
lease a bidder from such a bid than 
to fight for quality work throughout 
construction. 

The life of an estimate in today’s 
market is probably no longer than 
six months. Forecasting beyond 
that point or resting decisions on 
an unrevised estimate of greater 
age is risky. It is in this area of 
forecasting that generalized graphs 
and indexes in the literature are 
most helpful. 

These historical graphs could 
show a truer picture if they were 
based on an identical dollar value 
throughout. The usual graph is a 
quantitative one, showing the num- 
ber but not the value of the dollars 
involved. The relative quality of the 
work covered in the graphs might 
also tend to level them out if it 
could be included. 

However, no amount of accuracy 
on the part of the cost engineer can 
precisely chart this graph. 
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Systems Engineering, Part 8 


Control Theory 


Control systems design requires a knowledge of system 


response, use of some unfamiliar tools and techniques. 


THEODORE J. WILLIAMS, Monsanto Chemical Co., St. Louis, Mo. 


To specify process controls, the systems engineer 
must 

1. Note independent process variables and determine 
which may be subject to upsets affecting processing. 

2. Specify which independent variables should be 
separately controlled and which should be controlled 
by feedback from process-dependent variables. Deter- 
mine best methods and locations for sampling required 
independent and dependent variables. 

3. Specify required control modes and their settings 
to give optimum response of the process output to up- 
sets of each controlled variable. 

4. Coordinate his work at design stage, where pos- 
sible, so that process performance will benefit from 
plant dynamics and so that the control problem can be 
simplified as much as possible. 

We’ve already discussed how items 1, 2 and 4 fit into 
systems engineering. It is item 3 which shall concern 
us in this and the next part of this series.* We will 
address the question, “How do you specify required 
control modes and determine optimum response for a 
particular process and its associated control system?” 

First, we must obtain a mathematical model of the 
system as described in Part 4 of this series. This 
model must include descriptions of the proposed control 


* Based on the 1959 Schoch Lecture at the University of Texas, 
the series has appeared in Chemical Engineering, Feb. 8, 1960, 
pp. 121-6; Mar. 7, pp. 131-6; Apr. 4, pp. 139-44; May 2, pp. 121-6; 
May 30, pp. 97-102; June 27, pp. 113-118; July 25, pp. 119-124. 
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scheme and of the process. Once the complete mathe- 
matical model has been obtained we can carry out a 
control study. An immediate objective is to obtain a 
solution for the set of differential equations which com- 
prises the model. From this solution, applicability of 
the proposed control scheme will be evident. 


Linear and Nonlinear Systems 


Basic automatic control system theory (servo- 
mechanism theory) and, therefore, process control 
theory are based upon the study of linear systems. 
Linear systems are those whose dependent variables 
exhibit the following characteristics: 

1. All dependent variables give a continuous re- 
sponse over the complete range of values. 

2. All coefficients of the differential equations of 
the system are either constants or functions of time 
only. 

3. If several forcing functions (driving forces) are 
applied at the same or different locations in the system 
at the same or a different time, the total response pro- 
duced is the same as the sum of the response to the 
individual functions considered separately. (This is 
the principle of superposition. ) 

4. Magnitude of the response of a linear system is 
directly proportional to magnitude of the input func- 
tion. This permits magnitude of the response to be 
normalized into the form of the magnitude ratio, mak- 
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Tools of the Control Engineer 





For systems taat can be considered linear: 





Low to moderate complexity 

e Analytical solutions of the differential equations of the 
system by (a) classical methods and (b) established short-cut 
methods such as rules of Ziegler and Nichols.!? 

e Graphical solutions by (a) frequency-response methods— 
Bode2.3.4 and Nyquist?.4 and (b) transient-response methods— 
root-locus.® 

e Analog 
response. 


computer simulation, usually with transient 


High complexity 
¢ Only computer solution is satisfactory for complex systems 
because of labor involved in analytical or graphical techniques. 





For systems treated as nonlinear: 





Low complexity 

e Analytical solutions. 

¢ Graphical solutions—phase plane analysis.®-’ 
e Analog computer simulations. 


Moderate to high complexity 
¢ Only computer solution can give satisfactory answers for a 
reasonable expenditure of effort. 





ing useful such graphical presentations as the Bode 
and Nyquist diagrams which will be described below. 

Nonlinear systems do not follow one, several or 
possibly all of these rules. For example, magnitude of 
the response of a nonlinear system is usually a func- 
tion of its inpu* nagnitude. The Bode diagram of a 
typical linear system follows a single curve regardless 
of input magnitude, but response of a nonlinear 
second-order system may include any of many possible 
responses as input magnitude is varied. Too, natural 
response frequency of a nonlinear system may vary 
with its magnitude, but response of a linear system, 
if oscillatory, is at constant frequency for all time. 

As a result, the theory of nonlinear systems has 
been almost completely developed around discussions 
of their transient response and that of linear systems 
has centered on frequency response considerations. 
These two special responses will be examined here. 

Let’s first confine ourselves to the theories and 
methods of linear systems. Classical methods of solu- 
tion are those covered in basic text books on ordinary 
differential equations. Short-cut methods, such as those 
of Ziegler and Nichols, that are so important for ad- 
justment of controllers already installed have only a 
limited value in design. They will, therefore, not be 
discussed further here. We call your attention, though, 
to the book by Tucker and Wills’ which gives a truly 
excellent discussion of these techniques and is highly 
recommended for the chemical engineer who’s inter- 
ested. 

Shown in the table are several methods to evaluate 
the mathematical equations representing a physical 
system. With these we can determine theoretically the 
responses and characteristics of the system in which 
we are interested. 
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Study and Design of Controls 


Automatic process control implies the use of feed- 
back: the control instrument continuously monitors 
some output variable of the controlled process and com- 
pares this output with the desired value of the variable. 
Error resulting from this comparison is used by the 
instrument to compute a correction to the setting of 
the valve or other final control element, returning the 
value of the output variable to the desired level. 

To carry out the best design of a servomechanism 
control system we must understand operating char- 
acteristics (responses) of each element of the con- 
trol loop, for example, those of Fig. 1. We must be 
able to write the differential or algebraic equations 
of each particular element or to produce an empirical 
expression from experimental data to accomplish the 
same purpose. 

Simplifying, the control engineer usually lumps all 
the devices of Fig. 1 into a block diagram such as 
Fig. 2. Notice that the actual controller of Fig. 1 
and the theoretical controller of Fig. 2 are not the 
same device. As here, often the correction computer 
and associated control lines form the theoretical 
controller and the error detector is carried sepa- 
rately. 

Of the possible responses of a system to various 
inputs or upsets, usually study is confined to two 
special types of response—transient response and 
frequency response.” Transient response is generally 
used in solving the differential equations of the sys- 
tem analytically or by electronic computer. Fre- 
quency response is especially valuable for those 
systems which can be described by linear ordinary 
differential equations. 


Transient Response of Systems 


Transient response is response to a step function, 
or other change in operating point, applied as a forc- 
ing function to the system. When subjected to such 
a forcing function, practically all chemical processes 
are monotonic in response when operating without 
control*; they are either completely stable to the 
point of being overdamped (Fig. 3a), or they are 
only conditionally stable and deviate continuously 
once disturbed (Fig. 3b) until some other limiting 
factor has been encountered. 

By far the majority of systems are characterized 
by Fig. 3a. Chemical reactors with incorrect heat 
generation-heat removal characteristics are the 
major group to follow Fig. 3b, as we saw in Part 6 
of this series. However, once automatic control is 
applied, chemical systems are no longer necessarily 
monotonic. Depending on characteristics of the sys- 
tem being forced, five different types of curves may 
finally be obtained. Shown in Fig. 4, these responses 
are called (a) stable and overdamped, (b) stable 
and critically damped, (c) stable and underdamped, 
(d) oscillatory or on the threshold of stability and 
(e) unstable.” 

We have already seen the overdamped case in Fig. 
3a. A physical example of the underdamped type of 
curve is best seen in the action of a spring subjected 
to a displacement and then released. Assuming 
smaller and smaller spring friction, the degree. of 
oscillation increases until for the case of the perfect 
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spring (no internal friction) the threshold stability 
condition, a permanently oscillatory system, is 
obtained. 

The unstable condition is not normally present in 
purely physical, passive systems but can easily be 
present in those involving exorthermic chemical re- 
actions. Instability requires activity of some sort and 
an internal source of energy to support the growing 
transient response. 

Whenever a feedback loop and an automatic con- 
troller are added to a physical system, i.e., whenever 
a closed-loop system is formed, an oscillatory or 
unstable system is an ever-present danger. Too large 
a controller constant (i.e., gain) results in a correc- 
tion whose effect is larger than that of the original 
disturbance. Usually the effect of this larger correc- 
tion is then amplified by subsequent corrections so 
that variations of the output variable quickly get 
out of hand. 

For a linear system, size of the input step function 
has no bearing on stability of the system. For non- 
linear systems, however, size of the step may be a 
very important factor in stability. 

Graphs of Fig. 4 can be obtained experimentally. 
But they are usually obtained from the general dif- 
ferential equation of the system as the particular 
solution with a step forcing function. By the nature 
of mathematical representation of the step function, 
general equations of the system must usually be 
solved by the Laplace transform or by a similar 
operational calculus method when hand computation 
is to be used.” ” 
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Equations for processes fitted with a feedback loop, 
however, and particularly those fitted with control 
equipment, can be solved by this method only up to 
a relatively low degree of complexity. Beyond this, 
methods of the Laplace transform break down from 
sheer size of the algebraic manipulations involved, 
and an electronic computer is necessary. 

For an involved piece of equipment whose differ- 
ential equations are too complex for computer solu- 
tion or whose time constants are unknown, system 
response to the step input often must be obtained 
experimentally. The step input can be simulated 
readily in the physical system by a rapidly opened 
valve, an on-off switch or a sudden change in set 
point of a controller. However, this is the most 
severe upset to which a system can be exposed; dam- 
age to the system is quite possible if improperly 
used. Such a response is almost always obtained in 
a closed-loop as in Fig. 2. 

The critically damped system is, of course, the 
most desirable for the control engineer to obtain. 
Rather than chancing an overdamped system with 
the resulting system sluggishness, however, he 
usually attempts to achieve a slightly underdamped 
response. Many criteria have been established to 
pick this best response.” “ These will not be dis- 
cussed fully here, but one -common criterion is that 
detailed in Fig. 4c. Here the first overshoot must 
be equal to or less than 20% of the input disturb- 
ance, and each successive oscillation must fit within 
an envelope defined by +a/et. Other criteria are dis- 
cussed in Refs. 5 and 13. 


Frequency Response of Systems 


Application of a sinusoidal function disturbance 
rather than a step function to the input variable is 
the other method commonly used in determining 
process-controller system response and stability. The 
graph of magnitude vs. time of the output variable 
is then compared to a similar graph of the disturb- 
ance applied to the input variable. From this we can 
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determine (a) magnitude of the output peaks as 
compared to the input and (b) time differential be- 
tween corresponding points on the two curves as 
compared to time required for one complete cycle 
of the sine wave applied at the input. 

A magnitude ratio—the ratio of amplitude a of 
output wave to that of input wave b—is thus de- 
termined. Value of this magnitude ratio may be 
greater or less than 1.0 depending upon nature of 
the process and the control applied. Time variation 
between common points on two waves 6 is known 
as phase shift and is expressed in degrees of arc 
(time of complete sine wave corresponds to 360° of 
arc). Fig. 5 diagrams these concepts. 

Magnitude ratio and phase shift of the output 
variable are definite functions of frequency of the 
applied sine wave; they must be determined for a 
wide range of frequencies to be valuable. They need 
only be determined, however, for the open-loop (no 
feedback) case, i.e., without considering effect of 
feedback on the process and controller. Fig. 2, which 
shows the closed-loop case used for transient re- 
sponse, also details the open-loop case. 

Use of the open loop is possible because there are 
graphical methods for determining the effect of feed- 
back and controller upon frequency response. In 
transient response, equations must be resolved for 
each separate case to be investigated. The complete 
closed-loop equations of the process must be used as 
general equations of the process. Their solutions 
greatly increase the complexity of the mathematics 
involved. 


Three Graphical Design Techniques 


Nyquist“ and Bode* * methods are most commonly 
used to plot open-loop frequency response data. With 
them we can determine the proper controller to use 
on a process and check response and stability of 
the resulting process-controller complex. 

The Nyquist, or polar, diagram is the locus result- 
ing from plotting the magnitude ratios obtained for 
each of a complete spectrum of applied frequencies 
vs. the corresponding phase shifts obtained for each 
of the same frequencies. 

Fig. 6 shows two such frequency-response curves, 
each plotted for three values of the applied fre- 
quency », where w, >, >. Phase shift 8 is plotted 
clockwise, and at each frequency the magnitude ratio 
M is measured along the radius. Fig. 6 shows the 
point M = —1, §= 180°; the criterion for stability is 
that when proceeding along the curve in the direction 
of increasing frequency, this point must lie to the 
left of the curve. Curve A of Fig. 6 represents an 
unstable system, curve B a stable system. 

The Bode, or log-modulus, plot actually consists 
of two graphs: logarithm of the magnitude ratio on 
the ordinate vs. logarithm of the applied frequency 
on the abscissa and phase shift in degrees vs. loga- 
rithm of the applied frequency. To ease comparison 
these graphs are usually plotted on the same sheet 
of paper with a common abscissa as shown in Fig. 7. 
Stability criterion is that the magnitude ratio curve 
must cross the zero line at a lower frequency than 
the phase-shift curve crosses the —180° line. 

In addition to Nyquist and Bode plots, used almost 
exclusively for frequency-response studies, there is 
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a third plotting method applicable in both transient- 
and frequency-response studies—the Evans root- 
locus method.” ” 

Here, as diagrammed in Fig. 8, roots of the char- 
acteristic equation of the open-loop system are 
plotted on a complex plane. For any such set of 
roots, there is a curve or locus on the diagram which 
defines all possible roots of the corresponding closed- 
loop equation. 

Each of the points plotted on Nyquist and Bode 
graphs is also a point on the new locus, and this 
helps greatly in establishing the locus on the root- 
locus diagram. Stability determinations can be made 
as shown in Fig. 8. Graphic techniques allow the 
closed-loop transient response and the frequency 
response to be determined directly from this dia- 
gram. These are described thoroughly in Refs. 16 
and 17. Although relatively new, the root-locus 
method has found wide acceptance.°* 


Graphs Shorten Work, Increase Insight re 


In each of the three graphs—Nyquist, Bode and dedi cals andi 0a |<, Root-locus 
Evans—frequency-response results can be plotted dénotiee a orks “V4 
directly from the differential equation itself without 9 ys 
going through the complete solution required for fos 
transient response. The same form of a linear differ- 
ential equation always gives a graph of the same 
appearance regardless of the system whose equation 
is being graphed. 

An added factor in favor of these three plotting L- 
methods is the principle of superposition. This prin- Complex - conjugate 
ciple, a property of linear systems, states that re- roots appeor in pairs 
sponse of a complex system is a product of responses 
of those simpler elements considered to make up Stable Unstable 
the complex system. oy 

As long as superposition can be considered as 
holding, i.e., as long as the assumption of a linear 
system is valid, responses of complex systems are 
relatively easily obtained. Responsible for the popu- 
larity of frequency-response methods in aircraft and 
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electronics, where assumption of linear differential 
equations can be extensively used, this factor is the 
heart of extensive control system design procedures 
in those industries. 

These three graphical methods are discussed com- 
pletely in various texts on servomechanisms to which 
the reader can go for examples of appearance of the 
graphs of various systems. Most controller func- 
tions, both theoretical and actual, lend themselves 
to representation on these graphs. If the elements 
can be considered linear, the complete process sys- 
tem plus control elements can be evaluated on paper. 

If experimental data must be obtained, frequency 
response does not lend itself well to evaluating chem- 
ical systems. The method requires much data at a 
wide range of frequencies to define a system’s re- 
sponse.* For an experimental study, transient re- 
sponse is more satisfactory if care is taken in appli- 
cation of severe inputs. 

Several methods have recently been developed to 
permit calculation of frequency-response data from 
special types of transient-response solutions.” When 
more widely used, these methods will offer great aid 
to control system design. 


Nonlinear Systems in Process Control 


Two cases of nonlinear chemical process control 
systems are possible: 

1. A system whose action is so nonlinear that 
approximations of it as the equivalent linear system 
would lead to drastic errors in computing the re- 
quired responses. 

2. A system deliberately made nonlinear to secure 
a specific, perhaps superior, control response. 

In the first category are all sets of equations 
describing kinetic systems where order of any one of 
the reactions is of higher degree than first. It also 
includes such systems as those in fluid flow where a 
squared term is involved. Many other such systems 
can be brought readily to mind—a chemical process 
is much more likely to be nonlinear than linear. 
Reference to a system as linear is usually founded on 
one or more approximations or assumptions that 
linear theory can be applied without much error. 

Systems of the second type are becoming increas- 
ingly more important as research shows their defi- 
nite superiority over standard linear systems for 
particular tasks. Among these are such techniques 
as nonlinear damping, adaptive control and bang- 
bang control. 

Much of the present theory of nonlinear control 
systems is based on, and derived directly from, the 
much older theory of analysis of nonlinear me- 
chanics and nonlinear electronic circuits." Although 
work has been extensive in these fields for 40 years, 
knowledge is still limited compared to that of linear 
systems because general methods of solution, such as 
frequency response, aren’t possible. 

Specific solutions must be worked out for each dif- 
ferent set of nonlinear equations if analytical meth- 
ods are to be used. While much work of this type 
has already been done, the surface has barely been 
scratched. Higgins, in his excellent review of the 
field,’ has presented an extensive list of alternate 
possibilities. Briefly, here are some techniques for 
solving nonlinear system problems. 


Direct analytic solutions—solution in closed 
form in terms of such known functions as elliptic 
and hyperelliptic. These apply to a relatively small 
special class of systems. 

e Linearization of nonlinear terms in the equa- 
tions. In the method of small perturbations, it’s as- 
sumed that the deviation from steady state is small. 
Therefore, all nonlinear terms are treated as con- 
stants or considered to vary linearly with the inde- 
pendent variable. In sectional linearizations the range 
of variation is broken up into regions, and special 
linear forms of the nonlinear terms are written for 
each region that are considered to apply throughout 
that region. In series linearizations, the nonlinear 
terms are expanded in various series forms and the 
first terms used over the region of interest. 

¢Graphical procedures include construction of 
phase plane (two dimensional) and phase space 
(three dimensional) plots of nonlinear system re- 
sponse. Almost impossibly difficult for anything 
more complex than a third-order system, the pro- 
cedures are the isocline method, Lienard’s method 
and arc-segment methods.” ° 

e Analog computer solutions. 

eNumerical methods of solution, particularly 
on digital computers. 

Of all those mentioned, we particularly recommend 
the analog computer. It is capable of simulating nearly 
all the types of functions normally considered in 
nonlinear control systems. Too, its graphical presen- 
tation of results is especially suited for the phase- 
plane plots usually used to represent nonlinear sys- 
tem responses. 

As with linear systems, solutions of sets of non- 
linear equations are necessary to find out the facts 
concerning stability and response data about the 
device under study. The same facts as for linear 
systems, with addition of influence of magnitude on 
stability, are needed for the nonlinear. 
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Film Coefficients 
of Heat ‘Transfer 
For Agitated Process Vessels 


The author examines all published correlations on heat transfer 


film coefficients in agitated systems, adds data of his own and comes up 


with recommendations of the best to use in any specific case. 


EDWARD J. ACKLEY, The Pfaudler Co., Div. of Pfaudler Permutit Inc., Rochester, N. Y. 


URING the past 15 years, there has been consid- 
D erable investigation of heat transfer film co- 
efficients for the agitated side of jacketed or coil-in- 
tank vessels. Most investigators agree on the general 
form of the equation for calculating the film coeffi- 
cients, but certain variations do exist. 

There is usual agreement on the use of dimension- 
less numbers. Correlation is ordinarily based on the 
method of correlation for conduits and plane sur- 
faces proposed by Colburn and modified by Seider 
and Tate.” The only major difference between corre- 
lation for the general equation and for conduits and 
planes comes about because the Reynolds number 
for agitators must be used and this does not give a 
true picture of the flow of liquid in an agitated 
vessel. 


PADDLES 


Chilton, Drew and Jebens—The first significant 
study of film coefficients in agitated vessels was con- 
ducted by Chilton, Drew and Jebens,’ using flat pad- 
dle agitators in both jacketed vessels and vessels 
with helical coils. A jacketed 1-ft.-diameter, dish- 
bottom vessel constructed of 12-in. and 14-in. Sched- 
ule 40 steel pipe was used. The coil was of 3-in. 
O.D. copper tubing, wound 7.7 turns on a 0.8-ft. 
mean diameter inside the vessel. Over-all height of 
the coil was 5.75 in. and the outside area was 2.42 
sq. ft. The coil was placed in the vessel so that its 
lower edge corresponded to the lower edge of the 
straight side of the vessel. The paddle used was 
constructed of 14-ga. metal and was 0.6 ft. in length 
and 0.1 ft. wide. It was placed 0.15 ft. from the bot- 
tom of the vessel, level with the bottom of the coil. 

Eight thermocouples measured the temperatures. 
Of these eight, three measured coil-wall tempera- 
ture, one measured jacket-wall temperature and 
four measured the temperature of the agitated me- 
dium. The jacket-wall thermocouple was imbedded 
in a sidewall hole approximately x: in. in diameter by 
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Purpose of the present article is to summarize the 
investigations made in the past, attempting to show 
how the various studies differed, for example, in de- 
sign of vessel, method of accumulating data, or the 
formulation of the equations. Supplementary data 
and recommendations which result from testing at 
The Pfaudler Co. are also included. 

The discussion is divided into four major sections, 
each of which corresponds to one of the major types 
of agitator in general use today, that is, Paddles, 
Anchors, Propellers and Turbines. The main sec- 
tions are subdivided into separate sections for each 
investigator who studied these agitators. There are 
other types of agitators in use at present, but there 
is little or no literature in existence so far to de- 
scribe their influence on film coefficients. 


t in. deep. Copper-coil thermocouples were soldered 
into grooves cut approximately *: in. deep. No baffles 
were used in any tests. 

Tests were run under both steady and batch con- 
ditions. Results generally agreed, although the re- 
sults from the batch tests did not have the consist- 
ency found in the steady-state tests because of the 
rapid change in temperature of liquids in the vessel. 

In addition to the tests performed in the vessel 
just described, batch tests were conducted in a 5-ft. 
diameter geometrically similar vessel. Here again, 
batch-test results were not as consistent as those 
found in steady-state tests. 

The Reynolds number range of the tests was 286 
to 258,000. 

The results of this investigation indicated the 
following correlation when a jacket was used. (In 
these and later equations, see Table I for significance 
of the dimensionless groups): 

h;D 


=i— = 0.36(Re)"*7(Pr)°(Vis)"™ (1) 
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Pratt (cylinders) 











When the coil was used the following equation re- 
sulted: 
h.D 
k 

Note that, in the coil equation, the authors still 
continued to use the vessel diameter as the correlat- 
ing parameter. In the section on Turbines it will be 
noted that coil diameter is used as the correlating 
parameter. The use of coil diameter seems reason- 
able since the heat transfer coefficient designated in 
the Nusselt number is at the coil surface rather than 
at the vessel wall. 

Pratt—Pratt*® investigated the use of paddles of 
varying shape and number in both rectangular and 
cylindrical tanks. He used coils as the heat transfer 
barrier. Of his five vessels, three were rectangular 
and two cylindrical, and each vessel was fitted with 
a coil. It is assumed that the vessels were fiat bot- 
tomed. The tests involved 25 different setups, using 
paddles in various combinations and sizes. Ten tests 
were performed using single flat blades, seven tests 
used two paddles, seven used three paddles, and one 
test used five paddles fixed to the agitator shaft. 

Pratt recorded cooling water temperature on ther- 
mometers at the inlet and outlet of the cooling coil, 
while tank thermometers placed directly in the cir- 


= 0.87 (Re) (Pr) (Vis) °"4 (2) 


Dimensionless Groups 
Used in This Article—Table | 


NOTE—Wherever applicable, these groups appear as the 
abbreviation instead of the full expression in the film co- 
efficient equations of this article. This simplifies presenta- 
tion of the equations and brings out more clearly the 
similarities among many of the equations, 


Abbreviation * 
Not used here 
Re 


Expression 
hD/k 
TPN p/p 
cu/k Pr 
H/ Mo Vis 


Name of Group 
Nusselt number 
Reynolds number t 
Prandtl number 
Viscosity ratio 


* AIChE-approved abbreviations, shortened here for simplicity 
are Nyy, Nreand Np,. Viscosity ratio does not have a recognized 
abbreviation. 

t Special form of Reynolds number used in agitation. 
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culating liquid at levels corresponding to the top and 
bottom of the coil recorded liquid temperature. 
There were no baffles and no attempt was made 
to measure coil-wall temperature. Over-all coeffi- 
cients were calculated from the test data and pipe 
film coefficients obtained, using equations from the 
literature. With this information, Pratt obtained 


film coefficients for the agitated condition. 
Pratt’s results are shown in the equations: 
For coils in square tanks: 


Ads 
k 


= 39(Re)°5(Pr)*(d,/dp)"*(W/d-)**(L*l,/d?)*! (3) 
For coils in cylindrical tanks: 


nD = 34(Re)**(Pr)3(d,/d,)%8(W /de)"*(L2D/dé)" (4) 

If the data compiled by Chilton, Drew and Jebens 
are plotted with Pratt’s data, the combined slope, 
when plotted over a wide range of Reynolds num- 
bers, is closer to the 0.62 value found by Chilton, 
Drew and Jebens than to the 0.5 value found by 
Pratt. This is, no doubt, caused by the restricted 
range of Reynolds numbers involved in Pratt’s tests. 
It is recommended that Pratt’s equations be used 
only within the range of Reynolds numbers involved 
in his tests, that is, from about 18,800 to 513,000 and 
with geometrically similar vessels. 

UhI—Uhl" extended the work of Chilton, Drew and 
Jebens to include a lower Reynolds-number range for 
jacketed vessels. This range included Reynolds num- 
bers from 20 to 4,000. 

The equipment used in Uhl’s investigation was 
physically similar to that used by Chilton, Drew and 
Jebens. He used thermometers and thermocouples 
to measure the temperature of the vessel contents 
and the cooling water. He did not measure wall 
temperature, but used a calculated value for wall 
viscosity. Data are recorded both with and without 
baffles. The data obtained are correlated by using a 
modified Wilson plot and by assuming that the film 
coefficient for the inside of the jacket would vary 
as the speed of the agitator to the 0.67 power. 

Uhl’s results indicate the following relationship 
for Reynolds numbers in the 20 to 4,000 range. 


MD _ 0.415 (Re)"(Pr) (Vis) 04 (5) 
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It is apparent that for this range of Reynolds 
numbers the baffles have no effect on film coeffi- 
cients. In the section on Turbines we shall see that, 
in the range above 4,000, the presence of baffles 
does affect film coefficients. We feel that for cooling 
the vessel contents the Uhl equation should give 
results very similar to those found by Chilton, Drew 
and Jebens, and that Uhl’s results should be slightly 
higher for heating. It is recommended, therefore, that 
under heating conditions this equation be used only 
for Reynolds numbers that do not exceed 4,000. 


PROPELLERS 


Brown, Scott and Toyne—The only significant in- 
vestigation involving heat transfer in jacketed ves- 
sels using propeller agitators was that of Brown, 
Scott and Toyne’ who used large-diameter, slow- 
speed propellers. There have been no data published 
on heat transfer to coils in vessels using propeller 
agitators. 

The tests performed by Brown, Scott and Toyne 
were in 750-gal. cast-iron nitrators, 5 ft. I.D., with 
hemispherical bottoms. The downward-thrust pro- 
pellers were four-bladed, of 45° pitch. They were 2 
ft. in diameter, located centrally in the vessel, and 
were driven at a speed of 120 rpm. In these tests, 
with the vessels used as nitrators, the heat of reac- 
tion was removed by running cooling water through 
the jackets of the vessels. Therefore, all tests were 
of the batch type. 

The investigators measured temperatures by mer- 
cury-in-steel indicators contained within mild-steel 
thermometer wells. No side-wall baffles were used 
and no attempt was made to measure wall tempera- 
ture. 

These authors relied on the equations of Chilton, 
Drew and Jebens for the Reynolds number exponent 
of 0.67. The only variable introduced by them was 
the viscosity of the batch. Their data established 
that the film coefficient in vessels using propeller 
agitators varied as the viscosity to the —0.425 power 
and the exponent of the Prandtl number was there- 
fore determined to be 0.25 rather than 0.33 used by 
Chilton, Drew and Jebens. 


ANCHORS 


Brown, Scott and Toyne—Brown, Scott and Toyne’ 
investigated heat transfer in vessels using anchor 
agitators. The vessels were the same type discussed 
above under propeller agitators. Two different an- 
chors were used. The “A” unit had 54 in. clearance 
between the tank wall and the outside diameter of 
the anchor. The anchor’s O.D. was 49} in. and its 
I.D. 432 in., giving an agitator width of 3 in. In the 
space between the tank and agitator, a 2-in. blowpipe 
acted as a baffle. Batch temperatures were recorded 
by a mild-steel thermometer well. 

In the second, or “J” unit, a 1-in. clearance existed 
between the outside diameter of the agitator and 
the vessel wall. Agitator width was 3 in. Tempera- 
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Paddle Recommendations 

While all of the conclusions reached are applica- 
ble for the particular vessels and Reynolds number 
ranges of the tests, we recommend that Uhl’s data 
be used in the viscous region for jackets, and the 
data of Chilton, Drew and Jebens be used for coils 
and jackets in the turbulent range. 

More research is needed, first, to determine the 
effect of baffles on film coefficients in the turbulent 
region; and, to find what influence the tubing diameter 
and coil spacing have in vessels which use coils. 


The equation resulting from this investigation is 
as follows: 


MD = 0.54(Re)>-*7(Pr)-*5(Vis) "4 (6) 


As the only variable introduced during these tests 
was viscosity, the writer suggests that the equation 
be applied only when dealing with geometrically 
similar vessels and propellers. Note that no attempt 
was made to correlate the obvious variable intro- 
duced by propeller pitch. 

Pfaudler Co.—Recently, tests run in The Pfaudler 
Co.’s laboratory studied propeller agitation with 
coils in the vessel. Square-pitch propellers, with 
coils and straight tubes 14 in. in diameter, were used. 
Water, oils and nitric acid were the fluids in the 
Pfaudler test, giving the following correlation: 


hed. 


= 0.078(Re) (Pr) °*3( Vis)" (7) 

Thus far, no attempt has been made at Pfaudler 
to study the effect of propeller pitch, baffles or the 
use of propellers with jacketed vessels. In short, 
there are a number of questions still to be answered 
with regard to heat transfer with propeller agitation. 

Much additional research is needed to provide a 
complete picture of heat transfer in vessels using 
propellers. No published literature has existed previ- 
ously concerning heat transfer to coils and there is 
none concerning the influence of baffles in propeller- 
agitated vessels. 

Research on the effect of propeller pitch and loca- 
tion is also needed. 


ture was recorded by a mild-steel thermometer well. 
The “J” unit had a 6-in.-wide baffle located inside 
the anchor near the agitator shaft. 

Agitator speed for both “A” and “J” vessels was 
40 rpm. No wall temperatures were recorded. 

The method of obtaining and correlating data was 
the same as that used by these investigators in test- 
ing propellers. 

The equation resulting from the tests performed 
with anchor agitators by Brown, Scott and Toyne is 
as follows: 

MP = 0.55(Re)°-*7(Pr)°*(Vis)°™ (8) 

Here, again, viscosity was the only variable, so 
it would be reasonable to use this equation for geo- 
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Uh (300 — 4,000) 


Jackets only 











metrically similar equipment and for the investiga- 
tors’ Reynolds number range of 5,440 to 36,900. 

UhI—UhI" also investigated the use of anchor agi- 
tators in the viscous region of flow. His vessel was 
fabricated of Monel with a 2-ft. I.D., 50-gal. capacity 
and standard dished head. He used thermometers 
and thermocouples to measure batch temperatures. 
Wall temperatures were calculated from the data. 
All tests were conducted without baffles. 

The 2-in. blade-width agitator had a 228 in. O.D. 
which resulted in a clearance of % in. between the 
agitator and tank. Over-all height of the anchor was 
24 in. 

The maximum Reynolds number used was only 
slightly over 4,000 because of vortexing of the 
liquid. All tests were of the batch type. However, 
small time intervals were used to give a process 
condition as close to the steady state as it was possible 
to achieve. 

Uhl’s investigations in this circumstance indicated 
that the film coefficient varied as the Reynolds num- 
ber to the 0.67 power in the range of 300 to 3,000. 
However, in the range of 30 to 300, a curve with a 
slope of 0.5 was required to correlate the data. 


TURBINES 


Rushton, Lichtman and Mahoney—The first pub- 
lished work on heat transfer in vessels using turbine 
agitation was conducted by Rushton, Lichtman and 
Mahoney.’ In this study, pipe baffles were used as the 
heat transfer surface in a 4-ft. diameter, cylindrical, 
flat-bottom tank which was 5 ft. high. Heating baffles 
were standard 1-in. galvanized iron pipe. Four pipes 
were connected with ell and tee fittings to form a 
baffle, and the heating medium was passed through 
the pipes in series. 

Four of these baffles were arranged vertically and 
90° apart around the circumference of the tank and 
each pipe baffle was positioned so as to extend 11 in. 
inward toward the center of the tank. A’1-in. clear- 
ance existed between the tank wall and the nearest 
pipe and clearance between the pipes was approxi- 
mately 1.5 in. The purpose of vessel wall tempera- 
tures is not apparent from the description of equip- 
ment. No pipe wall temperatures were recorded. 

Turbine agitation was provided by (1) a 12-in.- 
diameter turbine with four flat blades, and (2) a 
16-in.-diameter turbine with six flat blades. 

The study indicated that higher film coefficients 
resulted when turbine height was one-half the total 














The results of the work are expressed in the fol- 
lowing equations. 
For Reynolds numbers of 30 to 300: 


ue = 1.0(Re)°-5(Pr)°(Vis) 8 (9) 


For Reynolds numbers of 300 to 4,000: 


h;jD _ 


k = 0.38 (Re) %*7 (Pr) °8(Vis) 0-18 (10) 


These equations differ very little from that of Brown, 
Scott and Toyne for the range of Prandtl and Reynolds 
numbers involved. Because the constant of the Brown, 
Scott and Toyne equation is larger, (N>,)°” is used by 
them. Uhl’s constant is lower but he uses (N>,)°™*. 


Anchor Recommendations 


Anchor agitators are often specified for heavy, 
viscous materials. Baffles are seldom used. For this 
reason the writer feels that Uhl’s data can be ap- 
plied for anchor agitators where the geometry is 
similar to that in Uhl’s study. 

Because coils are seldom used with anchor agita- 
tors, it is not surprising that there are no data at 


present. 


liquid height. Turbine impellers are normally oper- 
ated about one impeller diameter above the bottom 
of the tank and impellers are approximately one- 
third the diameter of the tank for best homogeneous 
mixing of tank contents. After determining that the 
highest coefficients were obtained at one-half liquid 
height, all. subsequent runs were performed with 
this condition prevailing. 

Since the only agitated liquid used was water, 
insufficient data was secured for determining the 
effect of Prandtl number on film coefficient. The data 
did indicate, however, that the following relation- 
ship existed: 

For the 16-in., six-bladed turbine: 

he = f(Re)" 

For the 12-in., four-bladed turbine: 

he = f(Re)*7 (12) 

Because the Reynolds number range was very re- 
strieted, from 140,000 to 497,000, extropolation of 
J-factor vs. N,. curve may lead to an erroneous result. 
Therefore, for the type of arrangement studied, the 
writer recommends that the data in Dunlap and 
Rushton® be used. 

Cummings and West—Cummings and West* ran 
tests using retreating-blade turbine impellers, and 
both straight and 45° pitched-blade turbines. The 


(11) 
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test vessel was 30 in. in diameter, of 100 gal. capac- 
ity, and constructed of Type 347 stainless steel. It 
had a standard ASME dished bottom head. Inside 
the vessel was a 2-ft. diameter, ten-turn, helical 
heating coil made of 1-in. O.D., 11-ga. stainless tub- 
ing. Coil turns were spaced 1.5 in. apart on centers, 
with two 4-in. gaps provided opposite the impeller 
blades. No baffles were used. Batch temperatures 
were measured using thermocouples. No wall tem- 
peratures were recorded. 

Agitation was effected by a 12-in. diameter, six- 
blade, retreating-blade turbine impeller. Blade 
width was 2 in. and the turbine was placed 10 in. 
from the vessel bottom. In a number of runs, an 
additional turbine identical with the first was placed 
10 in. above it, and in a few runs the 45° pitched- 
blade turbine was used. The latter turbine had six 
straight blades, each 5 in. in width. The pitched- 
blade turbine was also placed 10 in. above the bottom 
of the vessel. Normally, the agitator was rotated so 
that liquid was propelled toward the vessel bottom, 
but in a few runs rotation was reversed and the 
liquid was propelled upward. 

Heat transfer tests were conducted under steady- 
state conditions, using six different liquids having 
widely varying properties. 

These tests indicated that film coefficients would 
be the same at a given Reynolds number, whether 
one or two turbines were on the shaft. (It is possible 
that a significant difference in film coefficient would 
have been found if a larger vessel had been used.) 
The tests conducted with the pitched-blade turbine 
showed an approximate 10% reduction in film coeffi- 
cient. No significant change in the film coefficient re- 
sulted from reversing the pitched-blade type turbine. 

Cummings and West plotted their data with that 
of Chilton, Drew and Jebens for paddle agitation. 
The equations given by Cummings for the six-blade, 


TURBINES 


retreating-blade impeller are as shown below: 
For coils: 
heD 
k 
For jackets: 
h;D 


= 1.01(Re)*(Pr)%33(Vis) 


= 0.40(Re) °*7(Pr)°*3(Vis) °4 (14) 
If the data by Cummings and West were plotted 
separately, however, higher values for the constant 
would result which would be applicable for turbine 
agitation with no baffles. Estimated values are: 
For coils: 


heD 
k 
For jackets: 


h;D 

a; 

Equations (15) and (16) agree more closely than 
(18) and (14) with other published data on turbines. 
Oldshue and Gretton—Oldshue and Gretton’ ob- 
tained data on heat transfer using helical coils and 
turbine agitation. The equipment for these tests 
consisted of a flat-bottom tank 4 ft. in diameter, and 
a turbine agitator having six flat blades. Data were 
obtained using turbines with the following diame- 
ters: 12, 16, 20, 24 and 28 in. Four 4-in.-wide baffles 
were placed equidistant around the vessel. The {-in. 
O.D. copper and 1?-in. O.D. stainless helical coils 
were located so as to allow both ‘steady- and un- 
steady-state operations. Both the copper and the 
stainless steel coils were wound on a 36-in. O.D., 
and the individual turns were alternated within the 
vessel. Spacing between turns was 1? in. for the 
copper tubing and either 34 in. or 7 in. for the 13-in. 
stainless tubing. Thermocouples were embedded in 


= 1,40(Re) (Pr) °-*(Vis) 4 


== 0.68(Re)*7(Pr)-33(Vis) 4 (16) 


Reynolds numbers 





Investigators Equations 





Cummings and West 16 
Uhl 21 
Brooks and Su (30 — 400) 19 








Brooks and Su (400 — 300,000); 20 
Pfaudler 22 
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the tube wall for recording wall temperatures. Two 
liquids were used for testing purposes: Rochester 
city water and Gulf Crown turbine oil. 

Data for the Reynolds number range from 400 to 
1,500,000 gave the following correlation: 


0-1 0-5 
mee ms oer (Pre (Vs)>{ ) (4) (17) 


In Eq. (17) the value of the viscosity exponent m 
varies with the bulk viscosity, being about 0.97 at a 
bulk viscosity of 0.3 ep., and about 0.18 at a bulk 
viscosity of 1,000 cp. 

Note that Oldshue and Gretton used diameter of 
the coil tubing rather than tank diameter in this 
correlation, as opposed to the practice of Chilton, 
Drew and Jebens and of Cummings and West. 

The investigators stated that if the pitch of the 
coil was changed from 2d, to 4d., the film coefficient was 
reduced, depending on the viscosity. 

When the baffles were located 1 in. off the wall, or 
inside, the film coefficient was 95% of that registered 
with the baffle directly attached to the wall. 

Dunlap and Rushton—Dunlap and Rushton’ extended 
the studies of Rushton, Lichtman and Mahoney on 
vertical tube baffles. 

Equipment for these tests consisted of a flat-bot- 
tomed cylindrical tank 4 ft. in diameter and 5 ft. 
deep. Two three-tube baffles were located 180° apart. 
One baffle was used for cooling, the other for heat- 
ing, to give steady-state conditions. The baffles were 
constructed of three sections of standard 13-in. gal- 
vanized iron pipe connected in parallel. Thermo- 
couples placed in the pipe wall measured wall tem- 
peratures. The liquid temperature was measured by 
a thermocouple probe immersed in the liquid. Tank 
construction permitted the symmetrical addition of 
two, four or six dummy baffles to the system. Liquid 
depth was maintained at 4 ft. 

Test data were also obtained using a geometrically 
similar vessel scaled down to 2:1—except that the 
baffle tubes were standard 3-in. pipe. 

Flat, four-bladed turbines, centered on the vertical 
axis of the vessel, were used to provide agitation. 
The impellers were located midway between the 
tank bottom and the liquid surface level. 

The method of film coefficient calculation was simi- 
lar to that used by Chilton, Drew and Jebens. How- 
ever, Dunlap and Rushton included the effect of 
turbine-diameter, tank-diameter ratio and also the 
effect of baffles which cause turbulence. 

The correlation obtained by Dunlap and Rushton 


is: 
ee ses WRI Seay oS sa 
1 = 0.09(Re)(Pr)"*(Vis) ( i) 5 (18) 


The correlation is appropriate for the physical 
system described above, in a Reynolds number range 
from approximately 1,300 to approximately 2,000,000. 

Brooks and Su'—These men investigated heat trans- 
fer with turbine agitation in baffled and nonbaffled 
vessels. This investigation covered a Reynolds num- 
ber range of 30 to approximately 300,000. 

The equipment in this case was a 30-gal. Type 316 
stainless-steel vessel, with standard dished head. 
Agitation was provided by a turbine with six flat 
blades. The vessel was piped for both steam and 
water in the jacket. Thermometer wells measured 
temperature at jacket inlet and outlet. 
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Critical dimensions of the vessel and impeller 
included: impeller diameter, 6 in.; tank diameter, 
20 in.; liquid height, 21 in.; and impelier height from 
the bottom, 6 in. 

Tests were made with water, SAE 30 and 50 oils 
and 43° Bé. corn syrup. These tests were conducted 
successfully with the following: No baffles, one, two 
diametrically opposite and, finally, four baffles. 
Speeds of the impeller ranged from 30 to 450 rpm. 

Brooks and Su’s method of correlating the data 
is similar to that used by Uhl.” 

The equations the authors correlated from the data 
are as follows: 

For unbaffled vessels and baffled vessels with 
Reynolds numbers of 30 to 400: 

h;D 
k 

For baffled vessels (either one, two or four baffles) 

with Reynolds numbers of 400 to 300,000: 


hjD 
k 


Data obtained by Pfaudler agree with this equa- 
tion for larger sized (1,000 gal.) vessels with four 
baffles; however, there is some doubt of the validity 
of this equation in a large vessel that has only one 
or two baffles. Additional tests are required for veri- 
fication. 

UhI—Uh!" performed tests using a 12-in.-diameter 
turbine (flat bladed and pitched, with six blades). 

His equipment consisted of the same tank as that 
used for the paddle and anchor agitator tests. The 
agitation mechanism used was a flat, six-bladed 45° 
pitched turbine. Turbine diameter was 12 in. Tests 
were run with the turbine at two different posi- 
tions in the vertical plane. The lower position was 
at a distance of 4 in. from the bottom of the vessel. 
The upper position was about 11 in. from the bottom 
of the vessel. 

The method of correlating the data was identical 
to that used in the Paddle and Anchor agitator equa- 
tions. 

Uhl found that, in the range of Reynolds numbers 
investigated (from 20 to 300), baffles have no effect 
on heat transfer. This corresponds to power data for 
this type impeller which indicate that, in this range 
of Reynolds numbers, baffles have little or no effect 
on power consumption. 

The equation Uhl derived is as follows: _ 


h;D 
k 


This agrees rather well with the data of Cummings 
and West. The data also indicate that at the low posi- 
tion during the heating runs, the constant in the 
equation is 0.44. 

Pfaudler—A number of unpublished tests have been 
conducted at The Pfaudler Co. with a three-blade, 
retreating-blade turbine impeller in both glassed- 
steel and alloy construction. We used vessels rang- 
ing from 30 to 1,000 gal. capacity, with one baffle in 
smaller vessels, and sometimes two baffles in larger 
vessels. The test liquids ranged from water and 
water-like materials to heavy viscous organics. 
Reynolds numbers varied from 20,000 to over 2,000,- 
000. The method of correlating the results was simi- 
lar to that used by Uhl and by Brooks and Su. For 


= 0.54(Re)°*7(Pr)°-(Vis) "4 (19) 


= 0.74(Re)*7(Pr) -33(Vis) 4 (20) 


= 0.535(Re) *7 (Pr) (Vis) (21) 
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Summary of Recommendations for Film 
Coefficient Equations for Turbines—Table II 


Transfer Turbine Type Investigators Equation 
Surface No. 
Jacket 6-blade retreating- Cummings & West 16 
blade turbine as interpreted 
by author 
6-blade, flat Brooks & Su 19, 20 
6-blade, 45° pitched Uhi 21 
3-blade retreating- 
blade turbine 
6-blade retreating- 
blade turbine 


Jacket 

Jacket 

Jacket 

Pfaudler 

Cummings & West 
as interpreted 
by author 

Oldshve & Gretton 


Coil 


Coil 
Verticle tube 
baffles 


6-blade, flat 


4-blade, fiat Dunlap & Rushton 


glassed-steel impellers in jacketed vessels the equa- 
tion obtained was as shown in the equation below: 


AyD 
k 


= 0.33(Re)°*7(Pr)°*8(Vis)°™ (22) 

Our tests indicated that the proper constant to be 
employed when using alloy impellers is 0.37 instead 
of the 0.33 used for glassed steel. This difference 
may be attributed to greater slippage occurring 
around the curved surfaces of the glassed-steel im- 
peller than occurs around the sharp corners of the 
steel impelier. No attempt has been made as yet to 
determine the effect obtained when coils are used 
with glassed-steel impellers. 

The tests with alloy impellers were conducted 
using finger-type baffles. This baffling consists of a 
straight post extending down from the top head, 
with two fingers protruding out from this post. Al- 
though the alloy impeller has been used in vessels 
with side-wall baffles, there are no data available at 
this time. Until data are obtained for this condition, 
the equation obtained with the stainless impeller with 
finger baffles will probably result in reasonable ac- 
curacy. 


Turbine Recommendations 


The published data have covered many turbine 
configurations, including straight-blade, curved- 
blade, angled-blade, six-blade and three-blade types, 
but no satisfactory method of correlating the data 
for the different configurations exists. A possible 
exception here is a power relationship. Therefore, it 
is difficult to recommend a single equation. It ap- 
pears more prudent to choose an equation for each 
specific condition. 

For coils, use of the tubing outside diameter as the 
correlating dimension in the Nusselt number would 
seem correct; this was the procedure used by Olds- 
hue and Gretton. For convenience, the types of tur- 
bine and heat transfer surface, and the recommended 
equations to be used with them are summarized in 
Table II. 

This article has covered all important publications 
in the field of heat transfer in agitated vessels. It 
has also added new data which may be used on pro- 
pellers and turbines, Its charts give the recommended 
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equations for use in specified applications and show the 
Reynolds number range for which each equation is 
applicable. 

Future data should, we hope, furnish the basis 
for a more comprehensive method of correlation. 
Perhaps a correlation between power and heat trans- 
fer will be useful. At present, however, there is no 
single equation that will enable the engineer to find 
film coefficients for all types of agitators and vessel 
configurations. 


Nomenclature (Consistent Units) 


B Number of baffles. 

c Specific heat. 

d, Mean diameter of coil. 

d, External diameter of tubing used in coil. 
d, Gap between individual turns of coil. 

d, Over-all height of coil. 

D Vessel diameter. 

h. Agitated film coefficient when using coils. 
h; Agitated film coefficient when using jackets. 
k Thermal conductivity. 

L, Length of side of square vessel. 

L Agitator diameter. 

m Exponent depending on bulk viscosity. 

N Agitator speed. 

W Width of stirrer blade (sum of widths when using two 
or more blades). 

Viscosity. 

Viscosity at heat transfer barrier. 
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selectively diffuses HYDROGEN 


PALLADIUM ALLOY HYDROGEN DIFFUSION 
offers for the first time an economical, practical solution to 
the problem of Hydrogen separation and purification 


UNLIKE PURE PALLADIUM these alloys are: 
@ Unaffected by repeated heating and cooling in Hydrogen 
e More than 2X as permeable to Hydrogen as pure Palladium 
@ Lower in cost 


e Rugged—easily fabricated—long lasting 


DIFFUSION CELLS are now availabie in sizes for 


@ LABORATORY 
e PILOT PLANT 
e FULL SIZE COMMERCIAL UNITS 


Write us for additional information. 


~BisSHorp 


J.BISHOP ae CO. platinum works / 95 KING STREET, MALVERN, PENNSYLVANIA 
A JOHNSON MATTHEY ASGOCIATE PHONE: NIAGARA 4-3100 


“*“METALS FOR PRECISION AND PER FORMANCE” 
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If you enjoy working with 
people and new ideas, 

but still want to make use of 
your engineering training . 


Consider a Job in Technical Service 


® Bridges the engineering and sales functions in industry. 


® Opens new horizons for the chemical engineer and 


broadens the application of his engineering discipline. 
© Applies engineering principles to the “how” of a chemical product. 


Henry B. Lange and William H. Crom, Merck & Co, Inc., Rahway, N. J. 


The tempo of today’s business 
requires a broad interchange be- 
tween the technical and sales 
functions of industry. 

Bridging these two areas is 
the staff position known as “tech- 
nical service,” which opens new 
horizons for the chemical engi- 
neer and broadens the applica- 
tion of his engineering disci- 
pline. 

Dictionaries may define tech- 
nical service as, “a sales aid pro- 
viding technical assistance to a 
customer for or during the use 
of a product.” However, a clearer 
picture is obtained by examining 
the “téchnical” and “service” 
separately. 
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The technical aspect is con- 
cerned with chemical and engi- 
neering principles applied to the 
“how” of a product (e.g., how 
does one use it?). This, of 
course, differentiates it from the 
commercial aspects which are 
concerned with who, when and 
where. 

Service is difficult to define be- 
cause it denotes effort for some- 
one else and few like to feel that 
their efforts are being spent on 
others’ problems. Service con- 
cerns itself with the problem of 
developing for or with a cus- 
tomer, products, forms or meth- 
ods by which materials can be 
used for customer’s profit. The 


work can be both creative and 
productive. 

One of the main satisfactions 
is that you see the results of 
your effort materialize into suc- 
cessful products. 
>» Why It’s Needed—Selling is 
often thought of as price and 
quality. We know that manufac- 
turers of basic commodities sell 
at about the same price with only 
a slight variation in quality 
among producers. 

This equality comes about be- 
cause of standards and controls 
set by governmental agencies, 
standardization societies and 
trade associations. When supe- 
rior quality is offered, it’s us- 
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COPPUS BLUE RIBBON PRODUCTS 


THE MARK OF QUALITY — There’s no better test of a 
turbine’s quality than performance. And the new, 
ruggedly designed, power-packed Coppus Turbines 
pass all performance tests with top honors! Small 
wonder. Coppus quality is literally designed and built 
into them. Their super stamina is the end-product of 
painstaking craftsmanship, finest materials and meth- 
ods, thorough testing and control. Each truly deserves 
its Blue Ribbon . . . assurance of complete reliability. 

Typical Coppus Blue Ribbon features are: fotally 
enclosed governor . . . totally enclosed and independently 
operated safety trip . . . easily replaceable packing and 
bearings . . . multiple steam nozzle control . . . brake rim 
for added safety . . . wide bucket‘* L”’ type wheel (optional) 


Coppus Vertical Steam Turbine 


for minimum water rate. You get higher efficiency 
operation...less down time...lower maintenance costs. 

Coppus Turbines are built to customers’ specifica- 
tions, including API and NEMA standards. Send for 
Catalog 200. Get complete details on Coppus Turbines. 
Sizes from 1 HP to 250 HP. Write Coppus ENGINEER- 
ING CORPORATION, 228 Park Avenue, Worcester, Mass. 
Sales Offices in Thomas’ Register. 


pCOPPUS 


STEAM TURBINES 





YOU & YOUR JOB... 


Analysis of an Engineering Service Problem 





Technology 


Steel makers use MgO to coat sheet steel (spe- 
cial high-Si grade) for use in fabricating trans- 
former cores. MgO coating applied in water slurry. 
Steel sheets then dried, coiled and annealed in a 
high-temperature H, atmosphere. Annealing re- 
quires about a week. 





Sales 
Criteria 


Finished product sold on the basis of critical 
tests of its electrical properties. 





Request for 
Service 


Steel companies encountered extreme varia- 
bility in their coating operations and in the elec- 
trical properties of the coated steel. 





Engineering 
Analysis 


MgO hydrates on contact with H,O. Hydra- 
tion rate depends on activity of MgO, which 
varies with the source of supply. Exposure to air 
or moisture alters activity of MgO supplied. 

The MgO performs several functions: keeps the 
coils from sticking together; purifies the steel dur- 
ing the anneal; and finally reacts with the Si in 
the steel to form a glass-like coating of magne- 
sium silicate. 





Task 
Assigned 


Established the requirements for a satisfactory 
MgO. Plan and coordinate research, development 
and plant-scale projects needed to produce a 
satisfactory product. Show the customer how to 


use it. 








ually associated with additional 
costs. 

Ability to convince a customer 
that his problems and interests 
are yours can make a difference 
in selling when price and quality 
cannot. Proper knowledge and 
use of this sales psychology, 
makes the technical service func- 
tion an important factor in the 
purchasing decision. 
> These Are the Objectives 
How does a technical service 
group operate? First, let’s list 
the objectives of such a group: 

1. Assist in the introduction 
of new chemicals which substi- 
tute for those already in use. 

2. Introduce new uses for ex- 
isting products. 

8. Introduce new 
for new uses. 


chemicals 
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4. Handle 
plaints. 

Technical service may origi- 
nate from two other organiza- 
tions, sales or product develop- 
ment. The scope and effort of 
each group can therefore become 
complicated and it really depends 
on the nature of the product 
and the type of problem that 
must be solved. 

Since the product development 
function is charged with the re- 
sponsibility for developing new 
products and applications, it can 
draw on many talents and facili- 
ties to pursue its problems in 
depth. Therefore, the product 
development department can 
make its most effective contri- 
bution on new products and new 
applications during their initial 


customer com- 
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introduction to the trade. 

The sales department, lacking 
such depth facilities, serves best 
on uses or products where no 
laboratory investigation is neces- 
sary. Transfer of problems from 
sales to technical service becomes 
evident as the scope and urgency 
change. 

Functioning of technical serv- 
ice groups and their relationship 
to sales and research can be ex- 
plained by using some actual 
cases. Here’s one that we have 
worked on. 

Development of new animal 
and poultry feeds has involved 
the addition of medicating 
agents to grains in micro quan- 
tities. During the establishment 
of a product, studies are con- 
ducted on concentration and effi- 
cacy of the additive, particle 
size, stability, segregation, dusti- 
ness, general flow properties of 
the mixture, packaging and stor- 
age techniques. 

Knowledge of these factors 
obtained in the laboratory must 
be translated into field applica- 
tion. 

Many of the active materials 
go through a final blending op- 
eration at the feed plant, where 
reductions in concentration of 
the active ingredients from 25% 
to 0.2% are practiced. Often ad- 
ditional supplements are added. 
These must not upset the com- 
patibility of the blended system. 

All of these operations call for 
control over the type of blender, 
blending time, dusting, etc. The 
supplier must be in a position to 
guarantee the final feed supple- 
ment. Engineering talents are 
used to demonstrate correct prac- 
tices with each product and to 
insure that the feed manufac- 
turer offers for sale a product 
with guaranteed properties. 

The technical service field man 
can be called upon to solve a 
dusting problem by specifying 
certain mill practices, duct and 
ventilation design and conveying 
systems. He can assist in solving 
problems of segregation by ex- 
ploring blending practices, in- 
gredients added, or build-up of 
electrostatic charges. 

When additional ingredients 
are required to solve a problem, 
the technical service man might 
work in the laboratory to develop 
a solution. He has full knowledge 
of the laboratory effort and 
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Springfield, Ohio has a completely new, auto- 
matic water supply system by Layne. It guar- 
antees 66 million gallons per day for their present 
and future needs—a job complete by Layne— 
and a completely satisfied customer. Field Tests 
exceeded the guaranteed pump efficiencies by 
1% to 2% on all units. Consulting Engineers: 
Black and Veatch, Kansas City Missouri. Water 
Supply Contractors: The Layne Ohio Company, 
Columbus, Ohio. Do you need complete water 
service? Get it from Layne. Write for Bulletin 100. 






ptenty or WATER for Springfield-66 MILLION GPD Max. 


Specifications 


RAW WATER—10 Layne Gravel Wall Wells with 
Layne 18-8 Stainless Steel shutter screen and 10 Layne 
deep well pumps. 2800 GPM — 65 ft. TDH, 75 hp— 
440 Volts— 1750 RPM, located in two banks pumping 
to the filter beds. Pumps were installed 15 feet above 
ground level for flood protection. 


FILTERED WATER—Six Layne high service pumps 
boosting filtered water into distribution system. Five 
are 12 MGD-285 ft. TDH, 700 hp—4160 volts—1185 
RPM. Two are variable speed units. The sixth Layne 
Pump is a 6 MGD-285 ft. TDH, 400 hp—4160 volts 
—1185 RPM. All pumps operate through the central 
control panel. 


LAYNE OFFERS COMPLETE WATER SERVICE: Initial Surveys @ explorations @ recommendations e site selection 
foundation and soil-sampling @ well drilling @ well casing and screen @ pump design, manufacture and installation 
construction of water systems @ maintenance and service @ chemical treatment of water wells @ water treatment—all 


backed by Layne Research. Layne services do not replace, but coordinate with the services of consulting, plant and city engineers. | 












WORLD'S 
LARGEST 
WATER 

DEVELOPERS 





SINCE 1882 


Ye 


LAYNE & BOWLER, INC., MEMPHIS 


GENERAL OFFICES AND FACTORY, MEMPHIS 8, TENN. 


LAYNE ASSOCIATE COMPANIES 
THROUGHOUT THE WORLD 


Sales Representatives in Major Cities 
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YOU & YOUR JOB... 


scale-up factors, hence is a 
readily available consultant. 

For the small customer who 
does not have his own engineer- 
ing staff, technical service may 
include the design and layout of 
entire feed-handling systems. 
>A Real Challenge—The task 
of introducing new products for 
new uses is always a real chal- 
lenge. 

The aim of a new product 
is to make a profit for the seller 
as well as the buyer. This can 
only come about through proper 
use. Since familiarity in depth 
does not exist with new products, 
the technical service staff must 
be “in attendance” and oversee, 
as much as possible, the work of 
the potential customer. 

A new product once it gets off 
the track is extremely difficult to 
right. 

Very often direct assistance to 
the customer’s research staff or 
pilot-plant demonstrations point 
up the need for new data. The 
technical service field engineer 
must be able to evaluate these 
needs, spell out the time and 
effort required to obtain this in- 
formation, interpret new infor- 
mation and again set out to 
guarantee performance. 

Most of these problems are 
hardly distinguishable from the 
classical scale-up problems which 
the development, design or pro- 


HENRY B. LANGE is head of the in- 
dustrial chemical section, product 
development dept. of Merck’s chem- 
ical div. in Rahway, N. J. He has 
studied at Ohio State Univ. and 
Newark College of Engineering and 
holds the M. S. degree in chemical 
engineering. Lange is a member of 
ACS and AIChE. His previous pub- 
lications cover the application of 
statistics to production trouble- 
shooting. 
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duction engineer faces every day. 
Translation, and extrapolation 
from laboratory to plant scale, 
from plant to plant, is often left 
to the direct responsibility of the 
field man. 

> Developing a New Use—De- 
veloping a new use for a chemical 
is another kind of problem which 
the technical service engineer is 
often. asked to solve. We’ve ana- 
lyzed such a problem in tabular 
form above. 

In this case, after several 
years of research effort, we de- 
veloped a satisfactory product. 
But then our laboratory work 
had to be confirmed by tests in 
the steel mills, since mill condi- 
tions are difficult to duplicate on 
a small scale. 

So we sent our technical serv- 
ice engineers into the mills to 
be present during critical opera- 
tions. They presented what they 
had to offer to the steel com- 
panies and advised their em- 
ployer on further research on 
production efforts that would be 
needed to satisfy the customers’ 
needs. 
> Knows the Customer—A good 
technical service engineer knows 
his customers and their prob- 
lems. He is familiar with the 
economics necessary for success- 
ful solutions and, in addition, he 
is up-to-date on the technological 
changes in his field. 


WiLL1AM H. Crom, is sales man- 
ager of Merck’s marine magnesium 
div. in Rahway. He is an engineer- 
ing graduate of Princeton Univ., 
and has served as a chemical engi- 
neer with Merck since 1951. Before 
that he was associated with M. W. 
Kellogg, Carl Buhr Inc. and the 
Austin Co., all in New York. Crom 
is a member of ASME, the ACS 
Rubber Group and the Chemical In- 
dustries Assn. 


He is, in fact, his employer’s 
expert in the customer’s tech- 
nology. This puts him in the 
unique position of being quali- 
fied to suggest and appraise re- 
search and development pro- 
grams. 

Here’s an interesting problem 
that was initiated by a technical 
service engineer and is now in 
the research stage. 

A small, but steady, customer 
was visited by the field engineer 
who found that the product was 
being used in a way never before 
considered for this material. 
Careful exploration of the litera- 
ture and company files revealed 
that the customer either had 
found a new use or was mistaken 
about the advantages realized 
from the product. 

Later, the use of the same 
product to reduce tackiness in 
certain rubbers came to the com- 
pany’s attention. A note of simi- 
larity in the mode of action of 
the product in both end uses was 
detected by the technical service 
engineer. 

If these applications are in 
fact related by the additive’s 
property of reducing the effects 
of light degradation, then en- 
tirely new and profitable markets 
may open up. 

As a result of these observa- 
tions by a technical service engi- 
neer, a research program has 
been started to explore this prop- 
erty for additional commercial 
applications. 
> Growth and Profit—We have 
presented here only a part of the 
position played by the technical 
service engineer in guaranteeing 
the growth and continued pros- 
perity of the organization that 
employs him. 

Since it calls for a display of 
technical talent and creativity, 
cost consciousness with knowl- 
edge of operations and products, 
technical service offers a limit- 
less challenge to the chemical en- 
gineer. 

It provides a unique and satis- 
fying opportunity for the engi- 
neer who likes to work with ideas 
as well as with people. It pro- 
vides an opportunity to move 
into a staff management respons- 
ibility without leaving all of your 
engineering training behind you. 

Technical service does indeed 
broaden the horizon for the en- 
gineering discipline. 
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HARSHAW 
can make 
the catalyst 
you 


pecify| 


HARSHAW 
has the facilities for producing carload quantities of 
PREFORMED CATALYSTS 


to fit special process requirements 


Dehydration 
Desulphurization 


Hydroforming 
Cyclization 
Oxidation Alkylation 
Dehydrogenation Isomerization 
Hydrogenation 


Write for FREE Booklet, “HARSHAW CATALYSTS” 
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POWDERED 


CATALYTIC CHEMICALS 
SUPPLIED BY HARSHAW 


Aluminum Nitrate Cobalt Nitrate 
Copper Nitrate Manganese Nitrate Solution 
Metallic Soaps (Cobalt, Manganese) 

‘Nickel Carbonate Nickel Formate Nickel Nitrate 
Nickel Sulfate Sodium Methoxide Zinc Nitrate 


Our experienced technical staff will assist you in develop- 
ing the best and most economical catalyst. If you have 
a catalytic process in the development or production stage, 
a discussion with us may prove beneficial. 


THE HARSHAW CHEMICAL CO. 
1945 EAST 97th STREET + CLEVELAND 6, OHIO 


Chicago « Cincinnati + Cleveland « Detroit » Hastings-On-Hudson 
Houston + Los Angeles * Philadelphia * Pittsburgh 
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In the man-hr. tabulations below, units in- 
clude placing or hoisting to machine (12-ft. 
maximum height). Add for additional hoisting 


and for fastenings and supports. 


* With base, pulley or coupling. 
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Installation Labor for Mounting Motors 
27, 60, p. 184). Now in this Cost File we turn 
to a.c. and d.c. motors. As before, these units 
F 
A.C.; 60 cps.; 3 and 2 phase; 220, 440 or 550 v. 
A.C.; 60 «ps. 3 and 2 phase; 440 or 550 Vv. 


starters (Chem. Eng., May 2, ’60, p. 142; June 


Note: For 25 cps., 
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Now on an installed-cost basis— 


COMPETITIVE IN COST WITH 
RESISTANT PIPING MATERIALS! 


is a Resistoflex trademark, reg. U.S. Pat. Off. ®©Teflon is DuPont's trademark for TFE fluorocarbon resins. 


Recent price reductions are the reason. They have 
been made possible, in many of the popular pipe sizes, 
by advanced technology, production improvements, 
and ever-increasing sales volume. 

It is now possible to pipe your entire process in corro- 
sion-impervious Fiuoroflex®-T, at prices comparable, on 
an installed basis, with conventional piping material of 
far less corrosion resistance, particularly at elevated 
temperatures. 


Case histories of economies resulting from Fluoro- 
flex-T are being increasingly reported, citing ease and 
speed of installation with prefabricated lengths, lower 
checkout time, decreased maintenance, long equip- 
ment life, and elimination of process headaches and 
downtime. One. plant equipped with Fluoroflex-T, in 
fact, reported savings of $60,000 per month in costs of 
maintenance, downtime, and product loss. 


Why not investigate what a Fluoroflex-TS piping installation 
can mean to your company, in installed costs, overall economy, 
and long process life? Write for complete information today! 
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Complete corrosion protection: Fluoroflex-T, the 
proprietary Teflon® product manufactured and fabri- 
cated solely by Resistoflex, is completely resistant to 
any chemical (except high-temperature fluorine and the 
molten alkali metals) up to 500° F.! It combines optimum 
strength and non-porosity. 


Check these features: 

@ Liner in thermal equilibrium with housing, stays in 
place despite wide temperature variations, eliminating 
fatigue collapse and flare cracking. 


@ Lengths prefabricated to size, ready to install. 
@ Fittings compatible with all standard piping systems. 
@ Complete family of piping components available. 


@ Gasket and sealing problems eliminated by integral 
gasket formed from liner over full face of flange. 


RESISTOFLEX 
CORPORATION 


Complete systems for corrosive service 


Plants in Roseland, N.J. « Anaheim, Calif. « Dallas, Tex. 
Sales Offices in major cities 
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Roll Feeder Controls Solids Flow 


Soft rubber rollers provide simple and cheap 


means of metering free-flowing solids. 


% Winner of the June Contest by 
Sam A. Jones 


International Mineral and Chemical Corp. 


Have you ever been frustrated 
when trying to feed a small volume 
of free-flowing solids at a constant 
rate with a screw or other positive- 
displacement equipment? 

We have devised a feeder which 
feeds solids at a controlled and ac- 
curate rate from grams to pounds 
per minute. The feeder consists of 
a pair of soft rubber rollers driven 
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, Mulberry, Fla. 


by a variable speed motor. (The 
rollers can be covered instead with 
other resilient material, such as 
asbestos.) The feeder is particu- 
larly effective at supplying a meas- 
ured flow of solids to a pneumati- 
cally conveyed stream, as well as 
many other jobs, 

Very free-flowing material which 
might flood through a screw or 


other feed device can’t exceed the 
set rate through the roll feeder be- 
cause the rollers, always in contact 
with each other, provide a positive 
seal. The feeder will inject solids 
into a pressurized system, too, if a 
pressure equalizing line is placed 
around the rollers. This arrange- 
ment is shown in the above illustra- 
tion, left side. The solids must 
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for investigation of 


NTROLLED CO} 


VOTATOR* processing equipment is used for con- 
tinuous polymerization reactions in numerous in- 
stallations. It affords fast, efficient, controlled 
processing not possible in batch reactors. 
Girdler’s experienced engineers operate exten- 
sive pilot facilities to provide exact specifications 
for scaling up to production equipment. VOTATOR 
engineered systems are designed to meet your own 
specific process requirements. These systems pro- 
vide a high degree of flexibility and versatility. 
They save materials, use less floor space and assure 


GIRDLER PROCESS 
EQUIPMENT DIVISION 


CHEMETRON 





NUUL 


significant overall operating economy. 

Rugged, dependable VOTATOR continuous re- 
actors are fabricated by skilled craftsmen in strict 
compliance with ASME codes. Materials of con- 
struction are carefully selected according to the 
properties of products processed. 

Packaged VOTATOR pilot systems are now 
available for studies of continuous reaction pro- 
cesses in your plant. For additional information 
write Girdler Process Equipment Division, P.O. 
Box 48, Louisville 1, Kentucky. 


*VOTATOR—Reg. U. S. Pat. Off. 


VOTATOR CONTINUOUS PROCESSING EQUIPMENT FOR CHEMICAL & FOOD 
INDUSTRIES + VOTATOR PISTON & GRAVITY FILLERS - VOTATOR PLANTS 
FOR FATTY OILS INDUSTRY - THERMEX DIELECTRIC HEATING EQUIPMENT 
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DESIGN NOTEBOOK . . . 


then be lock-hoppered to feed the 
rolls. The feed rate is completely 
independent of the height of solids 
in the roller feed bin. 

Operating over a wide range of 
roll speeds, the unit shows less than 
2% variation in throughput at any 
given setting. Calibration rates on 
a given feed material are repro- 
ducible within the accuracy of the 
variable speed drive settings, pro- 
vided particle size remains con- 
stant. 

The feeder can be used for many 
solids-handling jobs. For example, 
what is the best way to take a con- 
tinuous sample from a solids proc- 
ess stream? The roll feeder is good. 
Place it anywhere the solids are 
flowing by gravity, set the speed 
for the desired amount, come back 
after any time interval to pick up 
the representative sample. The 
feeder can also meter a solids flow 
into a liquid or another solids 
stream at a carefully controlled 
rate. 

Variable lengths or diameters of 
rollers can be used—we have had 
feeders in operation with 1- to 6-in. 
rollers up to 18-in. long. Power re- 
quirements of the unit are quite low 
since the rollers just barely touch 
each other. 

Another method we have found 
to control the feed rate is to vary 
the effective length of the rollers 
instead of the drive speed. A slide 
gate is installed in the bottom of 
the hopper which supplies solids to 
the rolls. By moving the gate back 
and forth, we can control the de- 
livery rate. Both methods of con- 
trol are shown in the illustration. 
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Air Lift Operates From Syphon 


A, A. Mayling 
Chief Chemist, Consolidated Denison Mines Lid., Spragge, Ont., Canada 


Transferring liquid from one 
open reaction vessel operating un- 
der reflux to another at a lower 





Coming Sept. 19: Chart for Compression and 
Expansion Temperature 


By C. A. Kleppe, Winner of the Mid-summer Contest 


* How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
each four weeks to the author of 
the best short article received dur- 
ing that period and accepted for 
Plant or Process Design Notebooks. 
Each period’s winner will be an- 
nounced in the second following 
issue and published in the third or 
fourth following issue. 

$100 Annual Prize—At the end of 
each year the period winners will 
be rejudged and the year’s best 
awarded an additional $100 prize. 
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How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words but illustrated if pos- 
sible. Acceptable nonwinning ar- 
ticles will be published at space 
rates ($10 minimum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with 
useful methods, data, calculations. 
Address Plant & Process Design 
Notebooks, Chemical Engineering, 
330 W. 42 St., New York 36, N. Y. 


level can easily be accomplished 
with a self-priming syphon. When 
the other vessel is at a higher level, 
however, a pump is required to 
make the transfer. For laboratory 
work, the simplest pump is an air 
lift. It is not possible, however, to 
operate an air lift on a normal type 
of syphon because the surges of air 
back up the feed leg, breaking the 
syphon. 

To do this job, I used the airlift 
system shown in the illustration. 
Here, the syphon discharges into a 
seal chamber which, in turn, feeds 
the air lift. Air cannot back up and 
break the syphon because of the 
seal. In the work I was doing, it 
was necessary to avoid excessive 
evaporation, so the syphon down 
leg was enclosed in a cooling water 
jacket and the air feeding the air 
lift was saturated with the solvent 
by passing it through a scrubber. 
For another application see Chem. 
Eng., p. 164, July 18, 1959. 


August 22, 1960—CuemicaL ENGINEERING 





INDUSTRIAL CHEMICALS 





ANHYDROUS AMMONIA — This 
basic industrial chemical is available 


in commercial and refrigeration grades 
from three strategically located plants. 


AQUA AMMONIA (NH,OH) — An 


economical source of nitrogen and an 
easily handled alkali. 


AMMONIUM NITRATE —in pelleted 


form. Typical analysis: Ammonium 
Nitrate content — 96% or more. 


AMMONIUM NITRATE SOLU- 
TIONS — NFs-83 and NFS-50. Am- 
monium nitrate-water solutions con- 
taining respectively 83% and 50% 
NH,NO;. For explosives, fluid cata- 
lysts, pharmaceutical applications. 


AMMONIUM SULFATE — Diverse 


uses include fireproofing, fertilizers, 
leather tanning. 


ETHYLENE OXIDE — Rocket propel- 


lant, fumigant, fungicide, chemical in- 
termediate. 


ETHYLENE GLYCOL — Also Di- and 
Tri-. Humectants, plasticizers, scrub- 
bing solutions for gas dehydration, 
scores of other industrial uses. 





ETHANOLAMINES — MEA, DEA, 


and TEA. Versatile, reactive, easy to 
handle. TEA. available in 98% and 
commercial grades. 


FORMALDEHYDE — Available as 
37% Inhibited, 37% Low-Methanol, 
45% Low-Methanol, 50% Low- 
Methanol. 


METHANOL - 99.85% pure. In 
barge, tank car, and tank-truck quan- 
tities. 


NITROGEN TETROXIDE — Hien 


energy oxidant for liquid rocket pro- 
pellants. Easy to handle and store. 


POLYETHYLENE GLYCOLS — 
Available in six forms: PEG 200, 
300, 400, 600, 1000, 1450. Shipped 
in tank car or combination shipments, 
tankwagon and drums. 


SODIUM NITRATE — Three grades 


— coarse, medium, fine — to meet ex- 
acting process requirements. 99.5% 
pure. 


NITROGEN DIVISION 
| Dept. AP 10-5-2, 40 Rector Street 
| New York 6, New York 





UREA — Multiplant production as- 
sures unfailing supply of this basic 
chemical in crystal and pelleted form. 


U-F CONCENTRATE-85 — Highly 
concentrated solution of urea (25% ) 
and formaldehyde (60% ). Easy to 
handle, economical source of these 
materials for resins and adhesives. 


For specifications and local of- 
fices, see our insert in Chemical 
Materials Catalog, pages 475- 
482 and in Chemical Week Buy- 
ers Guide, pages 37-44. 





DESIGN NOTEBOOK . 
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Gas Flow Calibration Correction 


Sidney Gross 


Research Engineer, Boeing Airplane Co., Seattle Wash. 


Frequently it is desired to cali- 
brate piping or other components 
for mass flow. This is not much of 
a problem for liquids since density 
is not strongly affected by either 
pressure or temperature. For gases, 
however, the effect of compressibil- 
ity must be considered, and the 
applicable formulas are quite dif- 
ferent from the equations which 
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one would use in liquid systems. 

The brute force approach is 
sometimes used to calibrate gas 
flow components such as flow tubes 
—that is, many measurements of 
pressure and temperature are taken 
over a wide range and the results 
of each run are plotted separately. 
This not only requires many test 
points but also presents serious 


problems in flow prediction at con- 
ditions which have not been covered 
by the tests. 

The writer suggests a more use- 
ful correlation than those often 
used. It is based on the relation- 
ship: 

WT = CP,P, (1) 

This equation applies regardless 
of whether or not there is critical 
flow in the system under considera- 
tion. It is easily derived from the 
well-known expressions which fol- 
low below: 


where p is gas density and C,, C. 
and C, are proportionality con- 
stants. 

For many applications, Eq. (1) 
is more convenient in the following 


form: 
> lon > 1/2 
WAT Lo zi p) ons 


Thus, plotting W\/T/P, vs. P,/P, 
on log-log paper will result in a 
straight line, and only a few meas- 
urements will be needed to establish 
confidence in the calibration. The 
curve shown above is characteristic 
of the results obtained with this 
method. 

In correlating data such as pres- 
sure drop across components, a less 
exact method may be used, substi- 
tuting AP for P, in Eq. (2). Here, 
pressure drop data can be correlated 
by plotting W\/T/P, vs. AP/P, on 
log-leg paper. Even though this is 
not exact, it is very useful and ac- 
curate enough, particularly if pres- 
sure drop is not large—less than 
about 10% of the total pressure in 
the system. Note that P, is defined 
as the arithmetic average between 
the upstream and downstream pres- 
sures. For convenience in calcula- 
tion, P, could be defined as either 
the upstream or the downstream 
pressure at a small sacrifice in ac- 
curacy. 


Nomenclature 


Proportionality constant. 
PA Absolute static pressure, psia. 
P. Velocity pressure, psi. 
AP Pressure drop, psi. 
» Absolute temperature, °R. 
V Gas velocity, cu. ft./sec. 
Ww Gas flow, lb./sec. 
p Gas density, lb./cu. ft. 
1, 2, 3 Subscripts. 
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SWIVEL 
JOINTS.. 


modern joints you can 


WELD 


Into the line! 


Now you can say.. 


goodbye fo leaky threads C-E joints welded into loading arms eliminate excessive 
maintenance costs caused by dripping caustic fluids. 


goodbye fo costly flanges C-E weldable joints eliminate need for flanged connections 
when fabricating loading arms. 


goodbye to higher installation costs C-E weldable joints are easier and faster to 
install, lower priced and stronger, too. 


goodbye to time-consuming packing replacement C-E weldable joints can be 
repacked when necessary without removal from loading arms. 


Continental-Emsco’s patented design permits bearings to 
remain in place even during packing replacement or adjust- 
ment. Simply loosen set screws and turn body. Joints break 
like a union, exposing only the packing .. bearings are never 
disturbed. Wide spacing of high capacity bearings . . another 
exclusive C-E feature.. permits greater foot-pound loading 
on the joint. Additional features include on-location replace- 
ment of worn parts.. elimination of split bearing races for 
added strength .. reversible races on most joints for double 
service life. 


Write today C-E joints are manufactured for practically all petrochemical 
for our new and chemical services. Sizes are available from 34” to 12” 
catalog on C-E’s diameter in steel..from 2” to 12” diameter in aluminum. 
modern line of Joints are also available in threaded or flanged styles for 
swivel joints. replacement in existing systems. 





CONTINENTAL-EMSCO COMPANY Industrial Products Division 


Se P.O. B 59, 
A Division of The Youngstown Sheet and Tube Company Dallas a eth 
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Silicones Solve Problems 


Stack stays bright despite long exposure to 1,000 F 


temperatures and corrosive atmosphere. 


B. P. COE, Process Engineer, General Electric Co., Waterford, N. Y. 


Silicones have been around for 
a long time. Most of us are quite 
familiar with stopcock grease, 
antifoams, auto polish, O-rings, 
electrical insulation and Silly 
Putty, all made from one form 


or another of this material. 
But we are perhaps less fa- 
miliar with ways that these 
fairly common materials can help 
us solve some plant operating 
and maintenance problems—as 


superior substitutes for other 
materials or where other ma- 
terials just won’t do. For in- 
stance: 

We, at General Electric, had to 
develop a type of thermal insula- 
tion that could be removed fre- 
quently and easily and could 
withstand rough treatment with- 
out falling apart. The insulation 
was required for an odd shaped 
process vessel that required fre- 
quent disassembly and assembly 
and had to be thoroughly insu- 
lated to prevent excess heat loss 
and fouling of internal surfaces. 
Operating temperatures went as 
high as 600 F. 

Permanent insulation pro- 
tected parts of the vessel but this 
was not practical at flanges and 
other connection points. We had 
tried a removable insulation 
blanketing made of 95% asbestos 
cloth stuffed with filler material 
for these special portions of the 
vessel, but the combination of 
chemical vapors and frequent 
rough handling weakened the 
cloth and caused the blankets to 
break and wear out every two 
months. The average cost of re- 
placing a set of ten blankets was 
approximately $250. 

We solved the problem by 
spraying the insulation blankets 
with a coating of room tempera- 
ture vulcanizing silicone rubber, 
one of the newer members of the 
silicone rubber family. The coat- 
ing adhered firmly to the as- 
bestos and markedly improved 
its mechanical strength and its 
resistance to chemical attack. 
Blankets so protected have lasted 
over a year with no sign of de- 
terioration. Ten doilars_ ex- 
pended for material and labor 
has saved over $1,000 annually. 
> Try It for Caulking—Another 
successful application for sili- 
cone rubber involved valve boxes 
for underground piping that 
have a casing for the under- 
ground valve stem in a protec- 
tive concrete block. In the severe 
winters of northern New York, 
seepage of moisture between the 
pipe and the concrete block was 
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Put this in your pipe 


Get Durco Sleeveline Type F non-lubricated plug valves 
for your most severe corrosive or erosive services 


You can handle acids such as sulphuric, hydrofluoric 
and nitric; solvents, caustics, chlorine gas or liquid, chlo- 


rinated organics, plastic resins, high vacuums and cor- 
rosive slurries with little or no maintenance problems. 
Durco Type F valves are available in Durimet-20, 316 


Stainless, Monel, Chlorimet-2, Chlorimet-3, and Nickel. 


Flanged or screwed, in sizes from 14" to 6" 2 or 3 way | a aan a eatamas 


design, 150 psi and 300 psi ratings. 
Write today for informative Bulletin V/4b. 


THE DURIRON COMPANY INC., Dayton, Ohio / Valves * Pumps « Filters + Process Equipment 





OPERATION & MAINTENANCE .. . 


causing the block to crack. By 
filling the crack between the pipe 
and the concrete with liquid sili- 
cone rubber and letting it cure, 
we obtained a neat, flexible and 
permanent caulking. 

> Heat Transfer Media—Sili- 
cone oils are good heat transfer 
media. They have good thermal 
and oxidative stability and do 
not crack or polymerize. Prop- 
erties silicones have that other 
heat transfer media lack are al- 
most negligible vapor pressure 
at high temperatures and much 
smaller change in viscosity with 
temperature variation. Low 
vapor pressure makes silicone 
oils especially suitable in open 
tank baths for low pressure heat 
transfer loops. 

We have used a methylpheny] 
silicone oil for two years in an 
open temperature calibration 
bath in our instrument shop. In 
the pilot plant, silicone oil poured 
into thermowells eliminates the 
temperature measurement error 
that might exist in a dry well. 
We are considering the same sili- 
cone oil for a complete pilot plant 
heat transfer loop that will oper- 
ate at temperatures from —20 
to 600 F. 
> Lubrication — Standard  di- 
methyl silicone oils are good 
lubricants for many mechanical 
systems except for steel to steel 
sliding lubrication. For systems 
involving steel to steel contact, 
there are other silicone fluids and 
greases with excellent lubricity 
that can operate at temperatures 
to 600 F. 

Silicone oil works fine as a 
lubricant for stuffing-box pack- 
ing. In our plant, packing prob- 
lems are especially difficult be- 
cause chlorosilanes leak through 
the packing to the exterior where 
they hydrolyze in air to form a 
siloxane gel and HCl. Packing 
must be tight and free of lead. 

We had a bank of stirred bed 
reactors that required repacking 
about once a week with ready cut 
rings of graphite and asbestos. 
This packing is normally quite 
brittle and hard to get in place 
around the shaft without break- 
ing. But, by soaking the graph- 
ite-asbestos rings in silicone oil 
until the bubbling action 
stopped, we found that they be- 
came pliable enough to permit a 
neat packing job. The silicone oil 
also provides a good seal in the 
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voids not filled by packing. Some 
of our reactors have not required 
packing in more than a year 
since applying this new tech- 
nique. 

In other parts of the plant, or- 
dinary braided asbestos has been 
given this same treatment with 
identical results. 
© Silicone Antifoams—In one 
application of antifoams in our 
plant, we add a small quantity of 
this material to an emulsion 
product just before it is placed 
in drums—reduced foaming dur- 
ing drum filling has cut fill time 
two thirds. 
> High-Temperature Paints — 
Our heaters for high-tempera- 
ture heat transfer liquids and 
our hot ail heaters are painted 
with a silicone aluminum paint 
containing from 25 to 50% sili- 
cone vehicle. Under normal op- 
erating conditions these coat- 
ings last from one to five years 
at operating temperatures as 
high as 1,000 F. without dis- 
coloration. 

During the early stages of 
high heat exposure, the organic 
portion of the coating volatilizes 
while the silicone resin remains 
intact, firmly anchoring the film 
to the surface. As the tempera- 
ture reaches levels above 600 F., 
and stays there, the resin begins 
to vaporize slowly—but not until 


the aluminum is securely fused 
to the steel substrate. 

Another problem we solved 
with high silicone content paints 
was color coding of lines oper- 
ating at 500 F. Unlagged por- 
tions such as valves had to be 
painted with a white that would 
not deteriorate or discolor. 

A silicone heat-resistant white 
paint provided the color and 
after two years shows almost no 
sign of discoloration. 

These are only a few of the 
many places where we have 
found silicones helpful in our 
operations. The examples cited 
may suggest in a rather general 
way how other chemical engi- 
neers might use these materials 
in solving problems peculiar to 
their own operations. We are 
sure that our efforts to date have 
only scratched the surface. 


Benjamin P. Coe received his 
bachelor’s degree in Chemical En- 
gineering from Bowdoin College 
and M.I.T. in 1953. Since gradua- 
tion, he has worked for General 
Electric, graduating from G.E.’s 
Advanced Technology Course in 
1955 and joining the Silicone Prod- 
ucts Dept. as a process engineer. 

Mr. Coe is a member of the 
AIChE and editor of the AIChE 
News for the Northeastern New 
York Section. 





Can Maintenance Infringe Patents? 


Can you infringe a patent when 
you repair a machine that you 
own? Like so many other things, 
that depends. 

To paraphrase Bryce Beecher 
of the General Motors Patent 
Section, the purchaser of a pat- 
ented machine is permitted to 
make reasonable repairs. How- 
ever, unless expressly agreed to, 
the owner does not have the 
right to reconstruct the machine. 
So the question boils down to 
what is repair and what is recon- 
struction. 

It would seem that simple re- 
pair merely puts the machine 
back in its original state with 
no change whatever. But, says 
Mr. Beecher, writing in a recent 
issue of the General Motors En- 
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gineering Journal, if you use 
parts similar to those in the orig- 
inal machine but from a differ- 
ent manufacturer you might in- 
fringe the patent, even though 
you have made no change in the 
design, function, shape or ca- 
pacity of the original machine. 
Then again, substitution of a 
part may not infringe the patent. 

In other cases, significant al- 
teration of a machine or appara- 
tus that increases its capacity or 
improves its design might in- 
fringe the patent. 

The only thing Mr. Beecher’s 
article proves to us is that patent 
law is far beyond the average 
layman. In case of doubt, or even 
when you are sure that you are 
right, see your lawyer. 











Low-cost IBM 1620solves gasoline blending problem 
DETERMINES WHICH COMBINATION WILL RETURN THE MOST PROFIT 


THE IBM 1620 is an economical, 
desk-size engineering computer 


The low-cost IBM 1620 Engineering Computer 
takes into account possible solutions to a 
blending problem and computes your most 
profitable operating plan. 

The IBM 1620 prints out a complete de- 
scription of its optimum solution, giving you 
the flow rates, unit severity levels and product 
compositions which should be used for the 
most profitable operation. Each'variable in the 
system is accounted for, with complete cost 
ranges to indicate the sensitivity of your sys- 
tem to the initial cost and product data. 


BALANCED DATA PROCESSING 


Using linear programming techniques, the 
1620 adapts efficiently to changes in your 
system. These techniques will be made avail- 
able without cost to IBM customers later this 
year. This is another example of Balanced 
Data Processing . . . machines supported by 
complete services. For information about the 
IBM 1620 and the special advantages it offers 
for blending and other important petroleum 
applications, call your local IBM representa- 
tive. Like all IBM equipment, the 1620 com- 
puter may be purchased or leased. 


Ma, 


with features previously found 
only in larger systems. It offers 
solid state design, magnetic core 
Storage and high-speed internal 
computing performance. Its ver- 
Satility and ease of operation 
recommend it for such petroleum 
industry applications as distilla- 
tion problems, unit correlations, 
evaluation of options and deter- 
mination of equipment efficiency. 





Bad Design Causes Blast-Off 


Our picture shows an asphalt 
tank skyrocketing after the bot- 
tom-to-shell seam failed during 
a fire at Perth Amboy, N. J., in 
1949. Two firemen were killed. 

Had this tank been designed 
properly with a_ deliberately 
weakened head-to-shell seam, the 
head would have lifted under ex- 
cessive internal pressure and it 
is possible that the contents 
would not have caught fire at all. 

Such incidents, unfortunately, 
are not rare. The National Fire 
Protection Association can cite 
many vessel failures that are di- 
rectly attributable to improperly 
designed vessels, as in the case 
above, or improperly vented 
vessels, 

For example: On July 19, 
1956, nineteen firemen were 
killed near Dumas, Tex., when a 
spheroid-type tank suddenly rup- 
tured, releasing a huge ball of 
burning liquid. Burning vapors 
from the tank vent had impinged 
on the tank shell, softened the 
metal and caused the vessel to 
rupture. 
> Function of Emergency Vents 
—Emergency vents are required 
on all above ground vessels con- 
taining flammable liquids to pre- 
vent overpressure when the tank 
is exposed to fire or internal un- 
controlled chemical reactions. 

Unfortunately, the only vents 
provided on many low-pressure 
vessels are those for normal 
breathing. Even these are often 
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inadequate for their purpose— 
many tanks have collapsed or 
bulged because the vents were 
poorly designed or maintained. 
> Influence of Tank Design—If 
a tank were designed to fail at 
less than 0.5 psi., there is no need 
for emergency vents as it is un- 
likely that pressures will build 
up to dangerous levels. Such 
tanks would include the familiar 
cone roof tank, atmospheric 
tanks more than 36 ft. in di- 
ameter, floating roof tanks and 
lifter roof tanks. These have, or 
should have, a weak roof-to-shell 
joint so that the roof will lift or 
tear loose first under excessive 
internal pressure or explosion. 
They do not need emergency re- 
lief vents, but the fixed roof 
types do require breathing vents. 
Low pressure tanks are those 
designed to withstand pressures 
greater than 0.5 psi., but not 
more than 15 psi. Most common 
of these are the conventional 
horizontal tanks, but the cate- 
gory also includes vertical tanks 
not equipped with a weak roof- 
to-shell joint, certain spheroid 
tanks and others that do not 
class as pressure vessels. 
Pressure vessels are those de- 
signed to withstand more than 
15 psi. However, even these may 
be classed as atmospheric tanks 
if equipped with vents that 
would prevent the pressure from 
rising above 0.5 psi. 
> Design of Vents—There are 


two major factors to consider 
when selecting emergency vents: 
select the limiting pressure at 
which the tank will operate, tak- 
ing into account the design pres- 
sure of the vessel; and secure an 
emergency vent with a relief ca- 
pacity as required for the size of 
tank and pressure at which it op- 
erates. 

Vent size refers to the approxi- 
mate diameter in inches of an 
unobstructed circular opening. 
The only time you would have 
such an unobstructed circular 
opening would be where a 12 in. 
or shorter straight open pipe is 
used with no venting device at 
its end. Addition of any device 
(such as relief valve, pressure- 
vacuum vent or flame arrester) 
to the end of the vent pipe will 
restrict the vapor flow and neces- 
sitate a larger pipe size. 

As important as vent size is 
vent design to prevent impinge- 
ment of flame on the vessel shell 
which can lead to the disasters 
mentioned earlier, Weather 
hoods and relief line drains are 
frequent offenders in this regard. 
> Other Considerations — Un- 
protected steel tank supports 
often fail under exposure to fire 
and permit the tank to drop to 
the ground before sufficient pres- 
sure builds up to overpressure 
the tank. In some cases this sud- 
den collapse has broken open the 
vessel and in others only the pip- 
ing was broken off. In either 
event, the tank contents were 
added to the fire with disastrous 
consequences. Therefore, sup- 
porting steel for flammable 
liquid tanks must be protected 
by materials that will give at 
least two hours’ fire resistance. 

Still other considerations 
would be heat-actuated valves at 
tank outlets, slope of the ground, 
dikes, and the like. 


ACKNOWLEDGMENT 

This item is an abstract of a 
paper entitled “Inadequate Vents 
on Flammable Liquid Tanks” by 
Miles E. Woodworth, NFPA 
flammable liquids engineer. It 
was originally published in the 
Jan., 1960 issue of the NFPA 
Quarterly and is abstracted here 
with the permission of the Na- 
tional Fire Protection Associa- 
tion, Boston, Mass. Reprints of 
the original article are available 
from NFPA. 
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100% FLUID CONTROL AT YOUR FINGERTIPS 
with Homestead Lubricated Plug Valves. When open, they provide full 


pipe - sized passage to fluids. Closed, their controlled high pressure lubricant 


system, plus extremely close plug and body tolerance, guarantee a com- 


plete chemical seal— positive shut-off without contamination of line fluids. 
Instant response is sure, too, because piston-like movement of plug during 
each lubrication prevents sticking. They are low in first cost—low in upkeep. 


Write for complete details. 


121 
Gentlemen: Please send me Catalog 39-1 and prices 


on Homestead Lubricated Plug Valves 


HOMESTEAD VALVE MANUFACTURING COMPANY 
P.O. Box 121, Coraopolis, Pennsylvania 
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“Super-Weldable” 


Stainless Coming 


Unique, newly developed 16 Cr-20 Ni steels, low in 


silicon and carbon—which resist cracking during 


welding—will be available soon. 


A new family of stainless 
steels that resists cracking 
under welding heat and stress 
is in the offing. 

F. C. Hull, advisory metal- 
lurgist at the Westinghouse 
research laboratories in Pitts- 
burgh, Pa., outlined the require- 
ments for what he calls “super- 
weldable” stainless steels at 
the recent 63rd annual meeting 
of the ASTM in Atlantic City, 
N. J. These requirements are 
based on a study of how 18 
alloying agents affect “hot 
cracking” of 16 Cr-20 Ni stain- 
less.* 

Westinghouse is calling the 
new steels Kromarc. The pro- 
gram is still in the research 
and development stage, al- 
though several one-ton pilot 
* Study was limited to effect of alloy- 


ing agents on cracking during metal 
solidification (weld metal, cast parts). 


heats have been made by West- 
inghouse and used to fabricate 
welding rods and laboratory 
vacuum systems. 


Patents are pending on the 
new compositions, and when 
they are granted, Westinghouse 
will probably work out license 
agreements with various steel 
companies. 
> Alloy Guideposts—No hard 
and fast specifications are pos- 
sible, but a number of guide- 
posts for amounts of alloying 
agents come out of this work, 
in which some 100 different 
alloys were tested—all center- 
ing around a basic 16 Cr-20 Ni 
austenitic steel. 

For instance, when cobalt is 
added to the base composition, 
there is no appreciable change 
in hot cracking. This is true 
for 0, 1 and 4% cobalt levels. 
Carbon, on the other hand, in- 
creases cracking, while ni- 
trogen appears to be beneficial. 

Substantial amounts of man- 
ganese (up to 7%) decrease 
susceptibility to hot cracking 
and up to 3% silicon increases 
it. Copper also causes cracking. 

Two stabilizing elements fre- 
quently found in high-strength, 
high-temperature stainless steels 
are very effective in promoting 
hot cracking. These are titanium 
and columbium. 

In AISI 321 and 347 steels, 
both elements are added as car- 
bide stabilizers to prevent inter- 
granular corrosion. 
> Tantalum Better—But from a 


Alloy “Blueprint” for Crack-Resistant Cr-Ni Steels 


. Decreases weld-ciacking susceptibility 

. Decreases cracking (minimum cracking at 3% Mo) 
.. Decreases cracking (up to at least 7% Mn) 

. Decreases cracking (up to 5% W studied) 


. Little effect 
. Little effect 


.. Increases cracking very slightly up to 0.2%, more rapidly at higher levels, 
. Mildly detrimental in causing weld cracking (up to 3% studied) 
Increases hot cracking (up to 2% Cu studied) 
.. Small amounts increase hot cracking (up to 3% studied) 
. Causes severe cracking up to 1.25% concentrations 
. Causes severe cracking (up to 0.9% Ti studied) 


. Keep as low as possible 


. Extensive cracking in concentrations of 0.4% 
. Extensive cracking in concentrations of 0.05% 
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Stress-Corrosion 
Cracking 
a Problem? 


...Test HAYNES Alloys 


Highiy stressed, in boiling 42 per cent magnesium 
chloride, for 800 hours! That’s what a sample of 
HASTELLOY alloy F underwent in a test . . . without 
cracking! Similar success followed a long immersion of 
stressed alloy F in 50 per cent lithium chloride at 
325 deg. F. 

These and countless other equally tough tests point 
up the remarkable resistance of HASTELLOY alloy F to 
stress-corrosion cracking in chloride solutions. If stress- 
corrosion cracking is your problem, let HASTELLOY 
alloy F solve it. 

HASTELLOY alloy F is one of nine HAYNES corrosion- 
resistant alloys developed over a 30-year span of in- 
tensive concentration on corrosion problems and metals 
that best resist them. Now you can capitalize on these 
years of experience. 

Send for test samples — Let us help you. Just write 
us a letter telling as much as possible about the cor- 
rosive conditions involved. If you would like more 
information about the properties and corrosion re- 
sistance of HASTELLOY alloy F, ask for a copy of our 
12-page booklet. Address inquiries to Haynes Stellite 
Company, 270 Park Avenue, New York 17, N. Y. 


AaLLows 
HAYNES STELLITE COMPANY 
Division of AH - 


Union Carbide Corporation 
Kokomo, Indiana 


“Haynes,” “‘Hastelloy,’’ and “Union Carbide” 
are registered trade marks of Union Carbide Corporation. 
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hot cracking standpoint, tan- 
talum-stabilized stainless is a 
much better choice, since this 
element does not increase 
cracking nearly as much as Ti 
and Cb. However, tantalum is 
expensive, and can’t be used in 
certain nuclear steels, since it 
has a high affinity for neutrons. 
Also, there seems to be a high 
loss of tantalum during melting 
and welding, from the base 
alloy. 

Other bad actors, according 
to the Westinghouse study, in- 
clude boron and zirconium. 
Many stainless steels and high- 
temperature alloys are cur- 
rently being produced with ad- 
ditions of boron and zirconium 
to increase strength, creep duc- 
tility and hot workability. Both 
produce extensive surface 
cracking—passing through a 
maximum at 0.05% boron and 
0.4% zirconium. These maxi- 
mum points are a little mislead- 
ing, however, since tested speci- 
mens with larger amounts of 
either boron or zirconium have 
extensive internal cracks. 
>Helpful Elements—On the 
helpful side, vanadium up to 
5% has little effect and may be 
slightly beneficial; it can, there- 
fore, be safely added as a solid- 
solution strengthener or as a 
scavenger. Tungsten and mo- 
lybdenum, very effective agents 
for increasing creep strength, 
actually decrease susceptibility 
to hot cracking when added in 
amounts up to 5% and 3% re- 
spectively. 
>Steel Blueprint—Based on 
these results, Dr. Hull has 
worked up a blueprint for stain- 


less steels that resist hot crack- 
ing. 

In the base composition, chro- 
mium should be as high as pos- 
sible, while nickel should be as 
low as the composition permits. 
Carbon should be low, but nitro- 
gen can be relatively high. 

Manganese should be much 
higher than normally used in 
chromium-nickel steels, probably 
a minimum of around 7%. Alu- 
minum is permissible in small 
amounts (up to 0.2%) but sili- 
con should be as low as possible. 

Higher strengths can be ob- 
tained by adding vanadium, 
tungsten and molybdenum. For 
carbide stabilization, preferred 
addition is tantalum, not tita- 
nium or columbium. 

Based on equal weight per- 
centages, the elements studied 
can be ranked in order of in- 
creasing tendency to hot crack- 
ing as follows: N, Mo, Mn, W, 
Cr, Co, V, Al, Ni, Ta, Cu, 8, 
Cb, Ti, C, Hf, Zr and B. 
> Pin Tear—In conducting the 
research program, samples were 
evaluated with a low-cost labo- 
ratory technique called the cast 
pin tear (CPT) test. This in- 
volves observing cracks in chill- 
cast pins as they solidify under 
restraints similar to welding of 
thick steel sections. 

Such a test, of course, has to 
be correlated with actual crack- 
ing in welds. The Westinghouse 
study didn’t involve welding of 
samples. But there seems to be 
ample reported welding data 
which indicate a strong correla- 
tion between test results and 
field experience, according to 
Dr. Hull. 


Cures for Salt-Water Cooling Woes 


Planning to use salt-water cooling? Corrosion will be 
much more troublesome than with fresh-water systems. 


As fresh water becomes more 
of a scarcity item, many chem- 
ical plants and refineries are 
turning: to salt water for cooling 
purposes. But practically all 
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these plants—in this country and 
overseas—have, in due course, 
run up against major corrosion 
problems. 

Much of the trouble comes 


from trying to apply fresh-water 
practice to salt water. Since salt 
water is a superior electrolyte, 
many fresh-water materials of 
construction simply can’t stand 
up. 
Most plants use the “once- 
through” design (a few refin- 
eries recycle salt water through 
cooling towers). And a major 
trouble spot is the water-distri- 
bution system—pumps, valves, 
piping that carry cold water to a 
condenser or cooler and remove 
it at a higher temperature. 

Actually, most salt-water prob- 
lems can be overcome by proper 
choice of materials and design. 

The table shows an idealized 
conception of a _ well-designed 
cooling system for a petroleum 
refinery (see p. 166). 

For salt water, corrosion con- 
trol starts with good hydraulics. 
First essentials: pipe water ve- 
locity below 7 ft./sec.; smooth 
flow; low-speed pumps with 
drowned suction; exclusion of 
debris and marine growth with 
screens. 
>Line Pipe — When cooling- 
water intake lines are steel or 
cast-iron pipe, a combination of 
thick coatings based on coal-tar 
pitch plus cathodic protection is 
effective.* 

Mechanical fine screens are 
often an undesirable mixture of 
metals — structural-steel frame 
work; stainless, Monel or bronze 
screens; galvanized linkage be- 
tween screens; cast-iron rollers. 
Cathodic protection is useful 
here and nylon rollers should be 
superior to cast iron. 

For circulating pumps, good 
design is vital. The 18-8 stain- 
less steels have excellent cavita- 
tion resistance, while the usual 
pump materials, bronze impellers 
and cast-iron casings, have poor 
resistance. Proper pump design 
can usually avoid cavitation 
problems, however. 

But cast-iron casings are also 
subject to graphitization (me- 
tallic iron is removed, leaving a 
layer of graphite). There’s been 
some success in lining graphi- 
tized cast iron with neoprene. 
However, proper surface prepa- 
ration (including graphite re- 
moval) is critical. 
> Main Lines—For cold-water 


*¥For application of reinforced-con- 
arene pve, see Chem. Eng. Aug. 1957, 
Pp. ‘ 
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PILOT PIPE 


U.S.” “straight-through 
pipe requires no flanges. 
Simply cut to size, slip 


over pipe and clamp on 


/ 


When 


you need 


ee sian a 


a real 
twister 


.. Get U.S. Pilot Pipe! 


This limber, highly abrasive-resistant U. S. Pilot® Pipe is at 
work 7 days a week, 24 hours a day (during the 6-month 
concentrating season) in the heavy media department of the 
beneficiation plant of a large iron ore producer. It carries 200 
gallons per minute of ferro silicon into a magnetic separator. 


BIG REASONS WHY U.S. PILOT PIPE IS USED: 

¢ Company records show that U. S. Pilot Pipe lasts about 12 
times longer than meta! pipe. 

© Maintenance is nil. 

* Pilot Pipe is so flexible it permits an easily formed angle, 


Mechanical Goods Division 


eliminating need for elbows (the smooth flow reduces points 
of turbulence) hence it takes up less room, requires less 
plumbing. 

U.S. Pilot Pipe includes a wide range of designs (“straight- 
through”, duck and rubber flanges, swivel flanges) that 
handle a wide range of working pressures—from 25 to 250 


» pounds—and also handle a wide range of chemicals and 


abrasives. a Z A 


When you think of rubber, think of your “U.S.” Distributor. 
He’s your best on-the-spot source of technical aid, quick 
delivery and quality industrial rubber products. 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 
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In Canada: Dominion Rubber Company, Ltd. 
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Elements of a Well Protected 
Salt-Water Cooling System for Process Plants 





Intake 
Pipe 


Pumps 


Steel pipe, blast cleaned and coated with epoxy-pitch 
before installation. Cathodic protection by impressed 
current. 





Drowned suction. Cast-iron casing and bronze impeller, 
with internal cathodic protection by impressed current. 





Main 
Pipes 


Fabricated from steel plate, blast cleaned or acid descaled. 
Concrete lined on the site. Water velocity limited and local 
turbulence avoided. 





Main 
Vaives 


Unit 
Pipework 


Condenser 


Ends 


by coatings and sacrificial anodes. 





cover. Restricted water velocity. 


Cast iron for cost reasons. Design for simplicity as well as 
efficient closing (butterfly instead of wedged gate). Protect 


Usually steel, factory lined with cement mortar, epoxy- 
mastic or epoxy-pitch. Join with welded sleeves. Nonfer- 
rous pipe below 4-in. dia. 





Cast steel, blast cleaned, lined with epoxy-mastic and fitted 


with sacrificial anodes. Generous depth of floating head 





mains, a number of linings have 
proved useful: 

¢Bituminous enamels, fac- 
tory or site applied. 

eThin concrete or _ rein- 
forced thick concrete, site ap- 
plied. 

¢Thin, spun concrete, fac- 
tory applied. 

¢ Sheet rubber, site applied. 

¢ Heavy-film neoprene paint, 
factory applied. 

Coatings and linings are, of 
course, dependent on adhesion to 
the steel base. 

Concrete is more suitable for 
buried mains, which do not 
undergo rapid temperature 
changes. 

The size of main valves makes 
cast iron the economic material, 
with nonferrous trim. Cathodic 
protection with a zinc-alloy anode 
and a high-quality coating is a 
good idea, but requires a simple 
valve to be effective. 
> Unit Piping — Pipe on or 
around heat exchanger units 
must retain structural stability 
under emergency high-tempera- 
ture conditions. Thus, cast iron, 
asbestos-cement and plastic pipe 
are not favored in refineries for 
this service. Choice is restricted 
to steel or nonferrous metals. 

With relatively high tempera- 
tures, the pipe needs an internal 
coating. One interesting devel- 
opment is concrete-lined pipe, 
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joined at the site with a filled 
epoxy mortar and metal sleeve. 

For pipe too small for lining 
(below 4-in.) 5% cupronickel 
with 1% iron is on trial. Alumi- 
num-brass has been useful in 
this service. 

For unit-piping valves, usual 
choice is a wedge gate, but dia- 
phragm designs, with cast-steel 
bodies are very promising, par- 
ticularly for throttling service. 
> Exchanger Ends—Impressed- 
current cathodic protection is 
used on channel ends of con- 
densers and coolers in some 
plants. But possible spark haz- 
ards have forced others to go to 
sacrificial anodes. 

For ferrous channels, it’s good 
practice to face the channel 
flange and division-plate edge 
mating with the tube plate with 
two layers of Mo-bearing aus- 
tenitic stainless. All wetted chan- 
nel surfaces should be blast 
cleaned, then coated with epoxy- 
mastic. Zinc anodes can be welded 
onto the channel cover. It’s im- 
portant not to use sacrificial 
anodes that produce voluminous 
corrosion products (they will 
block condenser tubes). Tube 
ends and plate need a coating 
with epoxy or epoxy-phenolic 
paint. 

On floating-head ends, a deep 
head cover permits a sufficient 
weight of sacrificial anodes and 
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also minimizes turbulence. Lined 
or nonferrous covers are not an 
answer unless sacrificial anodes 
are fitted to protect tube ends. 


Condensed from a paper by E. D. 
Dolan, British Petroleum Co., Ltd., 
given at a symposium on corrosion in 
the petroleum industry in London, Eng- 
land, under the sponsorship of the 
Society of the Chemical Industry and 
the Institute of Petroleum. Symposium 
papers will be published soon as a book 
by Macmillan in this country. 


Corrosion Tests Confirm 
Ti-Pd Alloy Superiority 


The excellent corrosion resist- 
ance of titanium-0.2%  palla- 
dium alloy (Chem. Eng., May 18, 
1959, p. 200) has been con- 
firmed by recent tests in reduc- 
ing environments. 

At Argonne National Labora- 
tory, samples of commercial ti- 
tanium and titanium-0.2% pal- 
ladium alloy were suspended in 
boiling 5% sulfuric acid. Com- 
mercial titanium was removed 
after 85 hr. because of excessive 
corrosion, but tests on titanium- 
palladium continued for 170 
days and showed a very low cor- 
rosion rate. 

In tests under actual operat- 
ing conditions at Columbia- 
Southern, Barberton, O., speci- 
mens of both metals were 
placed in a stream of boiling, 
non-aerated 73% calcium chlo- 
ride for 84 days. Titanium-0.2% 
palladium samples were un- 
affected, while the unalloyed 
titanium was badly pitted. 


All-Aluminum Barge 
Big Metal Market? 


An all-aluminum barge will 
be built soon for Industrial Ma- 
rine Service, Memphis, Tenn. 
According to its developer, 
Reynolds Metals, this will be 
the first large barge ever built 
from aluminum. 

It will have a capacity of 
5,200 bbl. (974-ft. long by 35-ft. 
wide) and will carry Diamond- 
Alkali-made perchloroethylene 
between Houston, Tex., and 
Pittsburgh, Pa., on the Missis- 
sippi-Ohio river system. 

The barge will have a 10 to 
20% larger payload than a simi- 
lar steel vessel. 
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Pilot Plant Facilities 
and experience can 
help you find the 


best solution 


CB&I pilot plant facilities are avail- 
able for determining heat transfer 
coefficients on unknown materials. 
Typical evaporator-crystallizer unit 
at right provides valuable data for 
design of processing equipment. 


In the design of heat transfer units, such as multiple effect 
evaporators and crystallizers, there is no substitute for exper- 
ience and equipment. This is why so many companies with heat 
transfer problems bring them to CB&I. 


CBa&i Engineered 
Equipment Includes: 


Here, CB&I’s expert chemical engineering staff—using pilot Crystallizers 


plant facilities—tackles each problem on an individual basis. 
The result: custom-designed heat transfer equipment to meet 
specific requirements. 

It will pay you to investigate CB&I’s coordinated services— 
engineering, fabrication and erection—which form a single source 
and responsibility for guaranteed heat transfer equipment. Write 
today for details. 


Evaporators 
Flash Evaporation Systems 
Condensers 
Vacuum Dryers 
Reboilers 
Vaporizers 


Boiler Feed 
Water Equipment 


332 SOUTH MICHIGAN AVENUE 
r GIs CHICAGO 4, ILLINOIS 
OFFICES AND SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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Custom-Made Heat 
Transfer Equipment 





Aloyco Plug Gate Valve 
#66 succeeds with 
severe corrosives for 10 
straight years! 





ALoycO 


Shown % actual size of the half-inch valve 


WHY? A. OUTSIDE STEM THREADS are 
away from corrosive area, prevent galling. 

B. UNION BONNET provides extra strength 
and easy disassembly. 

C. O-RING made of ‘‘Teflon’’* provides tough, 
leak-proof seal. 

D. SEATS made of “Teflon’’* are pressure- 
tight, dependable, won’t gall. Renewable. 
STAINLESS STEEL: 18-8S, 18-8SMo, Aloyco 20. 


a 

FOR: Instrument lines, small lines han- 
dling viscous fluids, or where low pressure 
drop is important. 

FACTS: full-floating plug disc exerts no twist- 
ing action on the removable seat in closing. 
Aloyco Stainless Steel #66 Plug Gate Valve: 
1200 Ib. at 150 F.; 600 Ib. at 500 F. Sizes: 
4", 4", Ye", Yo". Want more? Write: Alloy 
Steel Products Company, 13801 West Elizabeth 
Ave., Linden, New Jersey. °.s 
*Registered DuPont Trademark 


Conger lating 
ALOYCO, 


VALVES 


"a, \ 
‘ny s* 
Sonrosive ** 


ALLOY STEEL PRODUCTS COMPANY 
168 














INDUSTRY NEWS... 


(Continued from p. 64) 


lene plant at Orange, Tex. 
Plant will increase Allied’s 
output of low-molecular- 
weight polyethylene by 
roughly 50%. 


The Anaconda Ce. is undertak- 
ing a $6-million replacement 
and modernization program to 
improve copper refining, other 
operations at its smelter in 
Anaconda, Mont. Program is 
to be completed in 1961. One 
of its main aims is to mod- 
ernize the plant’s roaster and 
reverberatory furnace systems. 
The company will install two 
modern fluid-bed roasters to 
replace 12 roasters of older 
design, and it will improve the 
feed system for reverberatory 
furnaces by replacing trams 
with conveyor belts and by 
providing for mixing of wet 
and dry feed. 


Celanese Corp. of America will 
expand facilities for producing 
higher acrylate esters at its 
plant in Pampa, Tex. The 
multimillion-dollar project, due 
for completion by the end of 
this year, will double the 
plant’s over-all acrylate capac- 
ity. The expansion will in- 
clude facilities for making 
glacial acrylic acid, 2-ethyl- 
hexyl acrylate and butyl acry- 
late. 


Allied Chemical Corp.’s General 
Chemical Div. is building a 
large new plant at Elizabeth, 
N. J., to produce the firm’s 
Genetron line of fluorinated 
hydrocarbon refrigerants and 
aerosol propellants. Scheduled 
for completion early next year, 
the plant is going up at 
Allied’s Elizabeth Works 
where the company now makes 
sulfuric acid. It will be Allied’s 
third Genetron facility; the 
other two are at Baton Rouge, 
La., and Danville, Ill. 


California Spray-Chemical Corp. 
announces that it will build a 
$22-million chemical fertilizer 
plant at Ft. Madison, Iowa. 
According to current plans, 
the new facility will produce 
300 tons/day anhydrous am- 
monia, 150 tons/day prilled 
ammonium nitrate and 600 


tons/day complex fertilizers. 
(See p. 106 for a description 
of Calspray’s ammonium ni- 
trate and complex fertilizer 
processes. ) 


Mobil Chemical Co., newest op- 


erating division of Socony 
Mobil Oil Co., Inc., announces 
that it is building the world’s 
largest ethylene unit at Beau- 
mont, Tex. The new facility, 
seen taking shape above, is 
scheduled for completion early 
next year. It will supply petro- 
chemicals to neighboring 
plants of Houston Chemical 
and Goodyear Tire & Rubber. 


Menasha Wooden Ware Corp.'s 


pulp and paper division is 
building a multimillion-dollar 
pulp and paper mill at North 
Bend, Ore. Project includes a 
semichemical neutral sulfite- 
pulp mill, a corrugating- 
medium paper mill and auxil- 
iary facilities. Engineering 
and construction are being 
handled by The Rust Engi- 
neering Co., Pittsburgh, Pa., 
and the facilities are expected 
to be on stream next summer. 


Pennsalt Chemicals Corp. has 


awarded Catalytic Construc- 
tion Co. of Philadelphia a con- 
tract to build a $1.5-million 
alkyl alkanol amines plant. 
Site will be at Pennsalt’s 
Wyandotte, Mich., works. The 
plant, scheduled for completion 
late this year, will use an im- 
proved, completely continuous 
process developed by Pennsalt. 


American Potash & Chemical 


Corp. announces plans for a 
10-million-lb./yr. electrolytic 
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manganese plant at Aberdeen, 
Miss. Construction for the $5- 
million project is due to start 
this fall, and to be completed 
late next year. American 
Potash & Chemical is locating 
the plant next to its existing 
sodium chlorate facilities at 
Aberdeen. 


Jefferson Lake Petrochemicals 


of Canada, Ltd., subsidiary of 
Jefferson Lake Sulphur Co., 
Inc., New Orleans, proposes to 
build a gas gathering system 
and processing plant to serve 
the Calgary gas field. Company 
has applied for authorization 
from the Alberta conservation 
board, plans to have the facili- 
ties installed next year. Plant 
is to handle 150 million cu. ft. 
of raw gas daily, its cost is 
estimated at close to $12 mil- 
lion. 


Kaiser Aluminum & Chemical 


Corp. is building a plant at 
Gary, Ind., which it will use 
mainly for calcining byproduct 
petroleum coke from oil refin- 
ing. Company will make car- 
bon electrodes from the coke, 
for reduction cells in its pri- 
mary aluminum plants. Feed 
capacity will be 120,000 tons 
coke per year. The facility will 
cost about $1 million, is slated 
to go on stream this fall. 


Suntide Refining Co., subsidiary 


of Sunray Mid-Continent Oil 
Co., is building a 60-million- 
lb./yr. styrene unit at its plant 
in Corpus Christi, Tex. Entire 
output of the forthcoming unit 
has been sold under favorable 
long-term contracts, Sunray 
reports. Construction is sched- 
uled to start around Nov. 1, 
and the unit is to be on stream 
in the spring of 1962. 


Consolidated Mining & Smelting 


Co. will install a liquid-chlo- 
rine and caustic soda plant at 
Trail, B. C., Canada. Construc- 
tion of the $2.6-million facility 
will be by J. T. Donald & Co., 
Montreal. The facility’s output 
will be used at a kraft pulp mill 
that Celgar Ltd. is currently 
erecting at Castlegar, B. C. 


AROCLOR SYSTEMS 
DELIVER STEADY 
PROCESS HEAT TO 600°F 


ang... 


PINPOINT 
HEAT CONTROL... 


to within 2° F. Indirect heating 
with Aroclor 1248 ends processing 
problems from local hot spots and 
overheating. Units range from small, 
portable electric types to large, gas- 
and oil-fired heaters generating up 
to 20,000,000 BTU’s per hour. 
Typical uses: cooking of alkyd 
resins, dyestuff synthesis and other 
chemical reactions, deep-fat frying 
and other food processing, drying 
ovens and molding equipment. 


ECONOMY! Unpressurized 
systems cost less to install and main- 
tain than pressurized systems. 
Forced circulation of liquid Aroclor 
requires no condensers, vaporizers, 
traps, heavy-walled jackets or com- 
plex feed mechanisms. Compact de- 
sign saves space. Heat from a single 
unit can be supplied for multiple 
uses at different temperatures. Total 
efficiency saves processing dollars. 


FIRE SAFETY! Even a 
blowtorch won’t ignite fire-safe 
Aroclor 1248. A heating system de- 
signed with Aroclor 1248 eliminates 
the hazard of the vaporized, flam- 
mable fluid or danger of direct flame 
processing. Operating in a closed 
system vented to the atmosphere, 
these heating systems also eliminate 
the threat of “live” steam or chemi- 
cal vapors escaping under pressure. 


Write or use coupon for 
guide to selecting the best 
—— system for your application 


Monsanto Chemical Company 
Organic Chemicals Division 
Dept. IF-4, St. Louis 66, Mo. 


Please send information booklet on 
Aroclor 1248 heating systems and 


guide to heater selection. 


Name 














Company. 





Address. 





WHERE CREATIVE CHEMISTRY 


Firestone Tire & Rubber Co. is WORKS WONDERS FOR YOU 
constructing a semiworks poly- 


propylene unit at Orange, 








Aroclor: Monsanto T.M., Reg. U.S. Pat. Off. 
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NOW IS THE 
TIME TO 
UPDATE YOUR 
SPECIFICATIONS 
WITH... 


DWIN-EHRET-HILL 


300 Breunig Ave.,. Trenton 2, N. J. 


Take a Fresh Look at SUPER iF 
Insulating—Finishing | 


P 

You readily see there is an improved whiteness—Super Power- 

house dries super white. It withstands rain, sleet and snow after 

initial set-—no redoing jobs because the weatherman erred. It has 

outstanding coverage, insulates and finishes in one coat yet per- 
forms better than many insulating cements. 


New advantages such as these make it imperative to check 
your insulation specifications before rewriting them for a new 
project.. Baldwin-Ehret-Hill offers you the complete line—a 
selection of over thirty different specialized insulation products 
for service from sub-zero to 1900 F. Each is designed to give you 
greater efficiency, easier application and lower installed cost. 
To bring your specifications up to date, write for our new 1960 
catalog or see it in your Sweet's file. 





1 


Incorporated « 1897 


THE COMPLETE LINE OF INSULATIONS for use SUB-ZERO TO 1900 F. 


a are te al nt aaa ll aonla 


| CONTRACT APPLICATION SERVICE F 
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INDUSTRY NEWS. . . 


Tex. It is expected to be in 
operation early next year. 


Allied Chemical Corp. an- 
nounces that its Solvay Proc- 
ess Div. will build a plant to 
produce polyethers at Baton 
Rouge, La. Initial capacity will 
be about 20 million Ib./yr., 
and the unit is due to go 
on stream by June, 1961. Its 
starting material will be pro- 
pylene oxide. The polyethers 
will be marketed by Allied’s 
National Aniline Div.; they 
are used in making rigid and 
flexible urethane foams. (AlI- 
lied already produces and mar- 
kets isocyanates, the prime 
ingredients for urethane foam 
manufacture. ) 


British American Oil Co., Ltd., 


will add an aromatics extrac- 
tion plant to its Montreal East 
refinery in Canada. The unit 
will cost over $2.5 million, and 
construction is scheduled to be- 
gin this fall. Company hopes 
to have the plant on stream 
before July, 1961. It will use 
the Udex process developed 
jointly by Universal Oil Prod- 
ucts and Dow Chemical. A 
prime product will be benzene, 
which is required for the cu- 
mene operation at the nearby 
B.A.-Shawinigan petrochemi- 
cal plant, in which cumene is 
converted to phenol and ace- 
tone. The extraction unit will 
be designed so that it can 
later produce other aromatics 
in addition to benzene. 


Texaco Canada Ltd. is also 


building an aromatics plant. 
It will be at Port Credit, Ont., 
and will produce benzene and 
toluene. Cost is estimated at 
over $2 million. Expected to 
start production in 1961, the 
unit will include a low-pres- 
sure catalytic reformer, a 
Udex extraction unit, and stor- 
age, loading and other facili- 
ties. Initial throughput will 
be 1,500 bbl./day. Provision is 
being made for future produc- 
tion of other aromatics. 


Diamond Alkali Co. has an- 


nounced that it is beginning a 
long-range expansion program 
for its chlorinated products 
plant at Belle, W. Va. Over-all 





THE MOST 
COMPLETE LINE 
OF MECHANICAL 

PACKINGS* 
SOLD THROUGH 

INDUSTRIAL 
DISTRIBUTORS 


Dependable Local Service 
Always Available « 
Prompt Delivery 


Find the Belmont Distributor nearest you 
in Conover-Mast Purchasing Directory 


HIGH PRESSURE ASBESTOS * ROTARY PUMP PACKINGS * 
VALVE PACKINGS® V-RINGS ® LEATHER PACKINGS * SHEET 
PACKINGS AND GASKETS ® HYDRAULIC & PNEUMATIC 
PACKINGS ® METALLIC PACKINGS ® PLASTIC PACKINGS * 
TEFLON PACKINGS & GASKETS * SPIRAL WOUND GASKETS 
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American Cyanamid 
CONTROLS BOILING-POINT RISE 
WITHIN 1/20th DEGREE C... 


by unique narrow-span DYNALOG Electronic Controller 


Temperature difference control within 4 of 0.1°C — 
that's what American Cyanamid demands for proc- 
ess evaporators at their Organic Chemicals Plant in 
Bound Brook, New Jersey. Boiling-point rise must be 
held at 108.5°C, since even slight variations affect 
product quality. 

A Foxboro Dynalog Recorder-Controller, with full- 


scale span of only 5°C, provides the close control 
American Cyanamid requires. Control is held con- 
tinuously within 1/20th of a degree of set point — 
with chart records for proof. 

Cyanamid’s Narrow Span Controller was installed 
in 1955. It's been running continuously ever since, 


virtually unattended. The only servicing or mainte- 
nance required on the Dynalog has been re-inking 
and chart changing. 

Get the complete story on the exclusive Dynalog 
Controller, with full-scale spans as narrow as 5°F — 
the narrowest span available to industry today! 
Write for Bulletin 20-10. The Foxboro Company, 
368 Neponset Ave., Foxboro, Mass. ‘Reg. U.S. Pat. Of. 


FOXBORO 


REG. U.S. PAT. OFF. 


DYNALOG ELECTRONIC INSTRUMENTS 








oa 


INDUSTRY NEWS .. . . tact eon Eel ONT S 


The Accepted Standard in 


cost will probably be about $1 


sia Package Type Plants 
producing 

OXYGEN ons NITROGEN 
Simultaneously 





Hooker Chemical Corp., New 
York, has acquired Butler 
Chemical Co., of Galena Park, 
Tex., a manufacturer of de- 
fluorinated phosphate rock. 
The latter company, formerly 
a division of Houston Corp., 
Houston, will operate for the 
present as a separate Hooker 
unit under the Butler Chemical 
name. Its product is used as a 
supplement for animal and 
poultry feed. 


Syntex Laboratories, Inc., has 
been formed by Syntex Corp. 
to manufacture and market, 
under its own label, steroid 
specialty products in the U.S. 
Up to now, products under the 
Syntex label have been avail- 
able only in Mexico and other 
Latin-American countries. 


Allis-Chalmers Mfg. Co. has 
acquired 50% of the common 
stock of Consolidated Systems 


Corp., Monrovia, Calif. Con- OXYGEN and NITROGEN 


solidated Systems has been a 
wholly-owned subsidiary of » 
Bell & Howell’s Consolidated S imultaneous ly 
Electrodynamics Corp.; it has i <li 
specialized in development of FLEXIBILITY of operation, providing ANY COMBINA- 
systems-engineering. TION of products, liquid or pressure gas PLUS 
simultaneous production of BOTH oxygen and nitrogen 

delivers maximum yield of combined products at mini- 
mum cost of operation with little cperator’s attention. 
Faas design requires minimum of installation cost 
and space. 

is most modern and efficient design from Inde- 
pendent combines the best features of the earlier two- 
product package plants pioneered by Independent with 
the latest concepts of external refrigeration. Type illus- 


trated in 1500 to 5500 cu. ft. hour capacities. Other 
OVERSEAS BRIEFS prin in larger and smaller ben Pure min available 


Greece: A contract has been on larger sizes. ? 
awarded to Chemical Construc- We invite your Inquiry 
tion (G.B.) Ltd., England, for 
what will be Greece’s larg- a) 
est single-unit sulfuric acid INDEPENDENT EN Comp. 
plant. It will be built for the iienintinaell ieee of EES ae 
Greek Ministries of Industry CONSULTING DESIGNING GAS PRODUCING EQUIPMENT 
and Coordination, as part of a 0gcp AanTvuane © OXYSEN - NITROGEN- ARSON 
large nitrogenous fertilizer RAOSARSM  CFALLON 7, ILLINOIS 
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Life in these excited states ad 





























High-impact, 
rubber- plastic, 
most economi- 
cal for average 
chemicals. 2 to 
6”. Screw or sol- 
vent welded fit- 
tings. Valves 4 
to 2”. NSF- 
approved. Bul. 
80A. 


Rubber or plas- 
tic lining is eco- 
nomical life 
insurance for 
costly “special” 
equipment. It’s 
a specialty with 
ACE. Write for 
Bul. CE-53. 


Choice of Rivi- 
clor PVC, 
Ace-Ite rubber- 
plastic, Ace 
polyethylene or 
Ace Saran to 
match any plas- 
tic pipe. Sizes 
Y% to 2”. Also 
larger plastic- 
lined valves, 





Time Can't Be 
Borrowed 
Either 


Equipment running on borrowed 
time due to corrosion has a knack 
of dropping the bottom out of pro- 
duction when you can least afford 
it. No need to risk it . . . just specify 
Ace chemical resistant equipment. 
Best for the money anywhere... 
backed by 108 years’ experience. 


Ace-Hide, tough 
as a rhinoceros, 
insensitive to 
corrosives, 
makes this finest 
of acid pails. 
Also dippers, 
bottles, funnels, 
etc. 


ACE chemical resistant equipment 


BY AMERICAN HARD RUBBER COMPANY 


DIVISION OF 


CORPORATION 


See ACE equipment in 
Chemical Engineering Catalog 


Morocco: 





INDUSTRY NEWS .. . 


factory. The unit will burn 
sulfur, will have a capacity of 
376 metric tons/day. 


Australia: A plant to produce 


chemicals and_ rosin-based 
emulsifiers will be built at 
Springvale, near Melbourne, 
announces Hercules Powder 
Co., Wilmington, Del. The 
chemicals will be for paper 
manufacture, the emulsifiers 
are slated for use in making 
synthetic rubber. The plant, 
due to start up in 1961, will 
be operated by Hercules 
Powder Co. (Australia) Pty., 
Ltd. 


U.S.S.R.: Three urea plants 


will be built for the Soviet 
Union by the Dutch firm 
Werkspoor. Firm claims that 
the plants will be larger than 
any others in the world. 


Construction has 
started at Mohammedia, near 
Casablanca, on a $15-million 
oil refinery for the Samir Co. 
Samir is owned equally by 
Morocco and by Eni, Italy’s 
oil and gas state monopoly, and 
design and construction of the 
new refinery is being carried 
out by the Snam Progetti Co. 
of the Eni group. Plant is 
scheduled to go on stream in 
1962. It will operate on im- 
ported crude until crude pro- 
duced in Morocco becomes 
available. 


India: Calcutta will be the lo- 


cation of India’s first yeast 
factory, scheduled to start 
producing early in 1961. Plant 
will be built by The India 
Yeast Co., Ltd., a joint ven- 
ture of Britain’s Distillers 
Co., Ltd., and Shaw Wallace 
& Co., Ltd., of Calcutta. 


Holland: Synthetic-rubber pro- 


ducing facilities of N.V. 
Chemische Industrie Aku- 
Goodrich (Ciago) are now 
being expanded. Ciago is a 
company jointly owned by 
B. F. Goodrich Chemical Co. 
and Algemene Kunstzijde 
Unie N.V. of Holland. Expan- 
sion of the Ciago plant, lo- 
cated in Arnhem, is expected 
to be completed by early 
1961. 
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THE RAW MATERIALS OF PROGRESS 


HOW TO HOLD A JAM SESSION 8 MILES UP 


Vickers active cooling system (inset) uses FC-75 in countermeasures system 


The increasing sophistication of electronic counter- 
measures systems poses many problems. Among 
them—how to cool vital components at the en- 
vironmental and operational extremes encountered 
in sonic and supersonic aircraft. 


For the Sperry countermeasures system, a new 
airborne active cooling system—capable of dissi- 
pating 47KW in a 74-lb. package—was developed 
by Vickers using 3M Dielectric Coolant FC-75. 


This most stable of all fluids offered to electronics 
has high electric strength of 37KV. It is self- 
healing, and maintains electric strength after 
repeated high voltage arcing. It pours at —148°F 


and boils at 212°F at one atmosphere . . . ideally 
suited for evaporative cooling. 


Compatible with most materials, FC-75 is non- 
corrosive, non-flammable, non-toxic, non-explosive 
and odorless. It is thermally stable in excess of 
800°F, and will not form sludges or gums under 
extremely rigorous conditions. These properties 
make it ideal as a coolant. 


Investigate the remarkable properties of 3M inert 
fluids in terms of your own product design, 
miniaturization and performance problems. For 
free literature, write to 3M Chemical Division, 
Dept. KAL-80, St. Paul 6, Minn. 


CHEMICAL DIVISION 


iienesora (fining ann JUfanuracturine company %& 


oe» WHERE RESEARCH IS THE KEY TO TOMORROW 
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Bailey controls Marathon’s 
five-stage bleach plant! 


Marathon Southern’s five-stage bleach plant at Naheola, Ala., is one 
of the most completely instrumented in southern U.S.A. 

Rigid quality control—automatic and foolproof—keeps production 
going at top speed with unvarying excellence in the finished product. 

The panel board in the central control room (above) was built and 
instrumented by Bailey. Note how it is divided into two sections. The 
15 Bailey Recorders in the recorder section provide continuous circular 
chart records. The functional graphic panel on its right provides a 
complete visual picture of the entire process. Important control vari- 
ables such as stock consistency, stock flow, bleach liquor flows, stock 
temperatures, etc., can be watched and instantly corrected, either 
automatically or manually. 

At the same station, the operator can supply consistency -controlled 
stock (from any of four storage towers) to any of the semi-bleach, 
pine bleach, or gum bleach pulp chests on a ratioed flow, automatically 
controlled basis. 

Each of the five vat bleach washers is equipped with automatic level 
control (as shown at left). 

This is but one example of how Bailey is helping pulp and paper 
processors to greater degrees of automation, efficiency, and quality 

- control. Let your Bailey Engineer suggest applications to fit your 
at operation. Or write for specific control systems information for your 


entire plant operation. P149-1 
Photos courtesy Marathon Southern Corporation 


PULP AND PAPER DIVISION 


BAILEY METER COMPANY 


1054 IVANHOE ROAD ¢ CLEVELAND 10, OHIO 
tn Canada—Baliey Meter Company Limited, Montreal 
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WORLD RECORD IN 


ETHYLENE! 


Stone & Webster clients produce over 


2.3 billion pounds of ethylene annually 


in 31 plants in 10 countries. 


[i 








This world record of ethylene engineering 
experience is available to you. 


Call or write our nearest office. 


Affiliated with Stone & Webster Engineering Limited (London) 
New York Boston Chicago Pittsburgh Houston San Francisco Los Angeles Seattle Toronto 





GILBARCO’S ELECTRONIC GAUGE 


MEASURES. ..... SUPERVISES...... LOGS. .. 


s 


By 











...the only measuring instrument that provides 
complete automation in gauging liquids and solids! 


The Gilbarco Electronic Tank Gauge will indicate the 
level of most substances having a dialectric constant of 
1.5 or higher, which covers virtually every solid and 
liquid known. Readings can then be transmitted over 
any distance to a remote station equipped with read-out 
recorders or data-loggers. 

Case histories demonstrate its flexibility... 

At a major sugar refinery, a Gilbarco gauge met with 
acceptable results during a test period...assisting in the 
automation of this modern plant, a group of gauges will 
be used to measure continuous sugar level in storage silos. 


Polyethylene cubes have been measured successfully. 


An electric power plant has purchased a Gilbarco 
tank gauge for remote measurement of powdered soft 
coal in feed hoppers. 


M Gauging of molten sulphur is another application 
where the Gilbarco unit is being considered. 


Alcohol, asphalt, flour, wood pulp, corn and food starches 
are but a few of the endless commodities that can be 
measured. Regardless of your product, write to Gilbarco 
about your level measurement problem... 


GILBERT & BARKER MFG. COMPANY 
West Springfield, Massachusetts 
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CALENDAR 











Technical Association of the Pulp 
and Paper Industry, Forest Biol- 


ogy Conference. 
Aug. 24-27 Seattle, Wash. 


The Combustion Institute, 8th Inter- 
national Symposium, California 
Institute of Technology. 

Aug. 28-Sept. 2 Pasedana, Calif. 


Public Health Service, Water Qual- 
ity Measurement and Instrumen- 
tation Symposium, Sanitary Engi- 
neering Center. 

Aug. 29-31 Cincinnati, Ohio 


Air Force Office of Scientific Re- 
search, 8th International Combus- 
tion Symposium. 

Aug. 29-Sept. 2 Los Angeles, Calif. 


Chemical Institute of Canada, Nu- 
clear and Radio-Chemistry Sym- 
posium, Chalk River Laboratories. 
Sept. 6-8 Chalk River, Ontario 


ee Engineering Show, Navy 


ier. 
Sept. 6-16 Chicago, Il. 


Machine Tool Show, International 
Amphitheatre. 
Sept. 6-16 Chicago, Il. 


Massachusetts Institute of Technol- 
ogy, Joint Automatic Control Con- 


ference. 
Sept. 7-9 Cambridge, Mass. 


American Chemical Society, Na- 


tional Meeting. 
Sept. 11-16 New York, N. Y. 


New York University, College of En- 
gineering, 6th Annual Titanium 
Beene Conference, University 


Sere , 3 13 Bronx, New York City 


Canadian Agricultural Chemicals 
Assoc., 8th Annual Meeting and 
Conference, Britannia Hotel. 
Sept. 12-14 Muskoka, Ontario 


Fifth International Instrument & 
Measurements Conference & Exhi- 
bition, Royal Institute of Tech- 


nology 
Sept i3- 16 Stockholm, Sweden 


American Society of Mechanical 
Engineers. Engineering Manage- 
ment Conference. 

Sept. 15-16 Chicago, Il. 


American Society of Mechanical En- 
gineers, Petroleum Mechanical En- 
oeens, Conference, Jung — 

ept. 18-21 New Orleans, 


American Society of Mechanical En- 
gineers and American Institute 
of Electrical Engineers, Power 
Conference, Bellevue-Stratford 


Hotel. 
Sept. 21-23 Philadelphia, Pa. 


American Institute of Chemical En- 
neers, National Meeting, Mayo 


otel. 
Sept. 25-28 Tulsa, Oklahoma 


Instrument Society of America, In- 
strument-Automation Conference 
and exhibit, Coliseum. 

Sept. 26-30 New York, N. Y. 


(Continued on p. 180) 
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True balanced vapor-pressure! That’s why 


NICHOLSON STEAM TRAPS increase 


Thermal Efficiency 


When live steam con- 
tacts the bellows of a 
Nicholson Trap, the 
pressure inside the 
bellows equals the 
pressure outside. 
With both pressures 
balanced, the spring 
action of the bellows closes the trap. 
When condensate collects around the 
bellows, pressure inside drops causing 
outside pressure to compress the bel- 
lows and open the trap. 


Briefly, this is true balanced pressure 
and is the operating principle of Nichol- 
son Thermostatic Steam Traps. That’s 
why they discharge condensate and air 
quickly, positively and intermittently 

and why they help you get full 
thermal value from every pound of 
steam and full productive value from 
your steam equipment. They provide 
greater capacity, too... up to six times 
that of ordinary traps. And there’s no 
steam ‘waste either, because seats and 


aud—eie’s ttow ! 


valves are of hardened stainless steel, 
finely ground and accurately lapped for 
sure, tight shut-off. 

As for maintenance, it’s practically nil 
. .. and here’s why. In this simply de- 
signed trap there is only one moving 
part. No links, pins, pivots or levers 
to go wrong. No adjustable orifices to 
stick, wear or become clogged. No need 
for valve and seat changing. In short, 
no downtime because of trap failure. 


Naturally, plus efficiency like this does 
not come at “bargain” prices. You can 
get cheap traps, of course. But remem- 
ber this: price only shows up on the 
dealer’s shelf; value is what shows up 
on your lines . . . and with Nicholson 
Traps it shows up in discharge action 
you can rely on to keep temperatures 
high and even for full thermal effi- 
ciency at point of steam use... . effi- 
ciency that can often increase produc- 
tion as much as 20%. 

This is low trap cost, where it really 
counts. Let’s tell you more. 


W. H. NICHOLSON and COMPANY 
12 Oregon St., Wilkes-Barre, Pa. 


Send for Catalog 


Offices in principal cities 


W.-H. NICHOLSON and COMPANY 
12 Oregon St., Wilkes-Barre, Pa. 
Please send a copy of Catalog #400 


NAME 





\, COMPANY. 





STREET. 





CITY. 


STATE 
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CALENDAR... 


International Electrostatics Confer- 
ence, University of Grenoble. 
Sept. 27-Oct.1 Grenoble, France 


Society of Plastics Engineering, Inc., 
Plastics vs. Corrosion, Mark Hop- 
kin Hotel. 

Oct, 5 San Francisco, Calif. 


National Association of Corrosion 
Engineers, six regional confer- 
ences. 
West, Sheraton-Palace Hotel 
Oct. 6-7 San Francisco, Calif. 
Southeast, Dinkler-Plaza Hotel 
Oct. 6-8 Atlanta, Ga. 
Northeast, Prichard Hotel 
Oct. 11-14 Huntington, W. Va. 
North Central, Pfister Hotel 
Oct. 19-20 Milwaukee, Wis. 
South Central, Mayo Hotel 
Oct, 25-27 Tulsa, Okla. 
Canadian (Eastern), Sheraton 
Mount Royal Hotel 

Quiet, long lasting Nov. 14-1 Montreal, Quebec. 


cushioned disc-type | oh American Association of Textile 
alloy steel valves, ithe ee i Chemists and Colorists, 1960 Na- 
i tional Convention, Sheraton Ho- 


tel. 
Oct. 6-8 Philadelphia, Pa. 


<oener Piston , The American Ceramic Society, Re- 
nmgs* (No need 7 i} fractories Division Meeting, Bed- 
for tubrication . eit til ford Springs Hotel. 

here!) , om Oct. 6-8 Bedford, Pa. 


American Society of Mechanical En- 
i : gineers, Rubber and Plastics Con- 
Stuffing box with spe- f ee ae ga sate iegoee Pa 


cial mechanical seal : 
or chevron type Teflon q : " Electrochemical Society, Annual 
packing separates meeting, Shamrock Hotel. 

compression cylinder Oct, 9-13 Houston, Texas 


from crenkcase. | ee } American Vacuum Society, 7th Na- 
pe tional Symposium, Clevland- 
Sheraton Hotel. 

Oct. 12-14 Cleveland, Ohio 


an eee a \4 2 Industrial Management Society, 9th 
: f a Annual Methods Improvement 

Clinic, Conrad Hilton Hotel. 

Oct. 12-14 Chicago, Ill. 


Built-in oil pump 4 : j . 

: i Industrial Management Society, 24th 
Sor press: Te. 5, i. Annual National Industrial En- 
bricating all i = gineering and Management Clinic, 
bearings in : , Conrad Hilton Hotel. 
crankcase area. Se Oct. 13-14 Chicago, Ill. 


American Society of Mechanical En- 

gineers & American Society of Lu- 
i ; brication Engineers, 7th Annual 
*Other friction- ning a aaaameat Statler- 
ae es Oct. 17-19 Boston, Mass. 


available. 

Technical Assn. of the Pulp and 
Paper Industry, 15th Plastics-Pa- 
per Conference, Hotel Syracuse. 
Oct. 17-19 Syracuse, N. Y. 


Institute of Radio Engineers, 1960 
Symposium on Adaptive Control 
Systems, Garden City Hotel. 
Oct. 17-19 Garden City, L. I., N. Y 








i American Society for Metals, 1960 
Available as single-or two-stage machines— Metal Show, Philadelphia Trade 
and Convention Center. : 
(Single Stage Duplex) (Two Stage) Oct. 17-21 Philadelphia, Pa. 


=— _— weibins Ssea Technical Assn. of the Pulp and Pa- 
Max. Discharge Press 1G6— Industry, 15t ngineering 
ais i de a 265 PS —500 PSIG Intermittent Oe as Rentereame. "Bobert Meyer Hotel. 


_— ’ Oct. 23-27 Jacksonville, Fla. 





MIGTEMICAL ENGINEERING Sym- 
* CHEMICA ym- 
ee ee posium on new techniques in 
P.O. BOX 1062 mathematics, chemistry and engi- 
0] .40-1, 10). 7: ane Gum e) aus neering as applied to modern 
chemical engineering practice, 
Hotel Muehlbach. 

Nov. 29-30 Kansas City, Mo. 
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STEAM JACKETED 
KETTLES 


meet every processing 
and mixing need! 


The contrast between kinds of products, 
where a cook-mix process is employed, 
staggers the imagination. We frankly don’t 
know how many industries require this 
type of processing. But if you have a need 
for minutely controlled temperatures for 
either heating or cooling combined with 
thorough mixing oragitating, Groensteam 
jacketed kettles provide the most efficient 
method ever developed.Groen engineering 
research brings you unexcelled heat trans- 
fer faster, easier, with substantial savings 
in time and labor. Groen stainless steel 
processing vessels are easier-to-clean, too, 
providing the ultimate in sanitation. 
There’s a size and type for every process 
or product.Write for complete engineering 
data and specification sheets. 


Complete line includes 
tanks, coils, vacuum 
kettles, revolving pans, 
tubular heat exchang- 
ers, pilot plant units and 
special specification 
equipment. 


GROEN wo.co. 


1900 Pratt Bivd., Elk Grove Village, Ill. 
30 Church St., New York 7, N.Y. 





NEW EQUIPMENT .. . 


(Continued from p. 90) 


bore, and a stripping column, 
filled with protruded packing, 
which may be operated with or 
without pulsing. Interface may 
be controlled manually or by an 
automatic device. 

Capacity of pulsed columns 
depends on many operating 
variables such as pulse fre- 
quency and amplitude, sieve- 
plate spacing and sieve-plate de- 
sign. Capacity (organic plus 
aqueous flows) of #-in. I.D. col- 
umn is about 6 1./hr.—Chemical 
Separations Corp., Oak Ridge, 
Tenn. 90E 


Gas Indieator 


Tape stands guard against 
dangerous gas leakage. 


When gas and liquid leak as 
little as 0.01 cc./hr., a new, flex- 
ible, adhesive-backed tape can 
turn color to warn operators of 
the danger. Dubbed Tec-Tape, 
the indicator can be wrapped 
around joints or simply surface- 
mounted to warn of random gas 
leaks. 

A special coating on the tape 
turns a stated contrasting color 
when exposed to a specific gas 
or liquid. Tec-Tapes are avail- 


able for the detection of an-. 


hydrous ammonia, chlorine, hy- 
drogen, hydraulic fluids, acid 
fumes and many other gases.— 
Pyrodyne, Inc., Los Angeles, 
Calif. 181A 


Bunker Vibrator 


Arching, plugging stopped 
by undulating steel strip. 


Bins and bunkers up to 50 ft. 
deep can be emptied of solids 


CuemicaL ENGINEERING—August 22, 1960 











ACCURATE 
CHEMICAL 
FEEDING 


FROM .65 gph 


"SERIES 200 


= —_, 
AMERICAN PROPORTIONING 
PUMPS have repetitive metering 
accuracy of + 1% when operating be- 
tween 10% and 100% of capacity. 
Feed precisely metered fluids or 
slurries in all ratios, with controlled 
process variables. 


e interchangeable liquid ends 

¢ spherical self-aligning bearings on 
crank and crosshead 

© crossheads of hardened and ground 
steel ride on cast iron 

¢ nylon dust covers protect bearings 

e NEMA frame motors 

e heavy duty reducers 

Send for free bulletin. 


SERIES 100 

Simplex models pump up 
to 13.10 gph at maximum 
pressure of 1000 psi. 
Ouplex models double 
that capacity. 


SERIES 200 

Simplex models pump up 

to 812 gph at maximum 
ressure of 1000 psi. 
uplex models double 

that capacity. 


AMERICAN, @ 


SERIES 100 


METER COMPANY 


INCORPORATED “ESTABLISHED 1836 


pump Civision 


13500 PriLMONT AVE,, PHILADELPHIA 10, PENN, 











To assure permanent support for this seawall on Lake Michigan, a Wisconsin 


Ls building contractor wrapped his anchor rods in Polyken tape. Even with an 
abrasive backfill of wet cinders and ashes, this builder knows Polyken will 
Ai prevent corrosion and help protect buildings behind the wall. 


The durable, doubly thick adhesive of 
Polyken tape seals all voids —seals out corrosion 


Tough, long-lasting Polyken Protective Coatings keep air 
and moisture from the metal. And abrasion has little effect. 


Try Polyken in your plant. Get complete protection for 
your pipes, conduits, rods—almost anything cylindrical. 
Polyken is made of an inert polyethylene, with an unplasti- 
cized, non-drying film. The unusually high adhesive bonds 
the coating to clean surfaces without a primer. 


Maintenance costs are considerably lower than with paint. 
Polyken goes on quickly, economically, right from the roll. 
No heat, no solvents or thinners, no drying or clean-up time. 
And keep in mind Polyken’s lower water vapor transmission 
rate, higher electrical insulation resistance and better cold- 
weather handling and durability. 


©1960 The Kendall Company 
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“Find Your —_| 
Nearest Distributor | 
The 


In | 
Yellow Pages | 


See your Polyken representative or call the 
Polyken tape coating distributor near you. Or 
simply write Polyken, 309 West Jackson Blvd., 
Chicago 6, Ill. (In Canada, write Polyken, 
Curity Ave., Toronto.) 


Poluken 


EXPERIENCED IN PROTECTIVE COATINGS 
THE KENDALL company 


Polyken Sales Division 
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POLYKEN 
PROTECTIVE 
COATINGS 
DISTRIBUTORS 


Atlanta, Georgia 
Steele & Associates, Inc. 


Chicago, Illinois 

Sales Engineering, Inc. 
Cincinnati, Ohio 

Hare Equipment 

Cleveland, Ohio 

The Harco Corp. 

Denver, Colorado 

Patterson Supply Co. 

Fort Worth, Texas 

Plastic Engineering & Sales Corp. 
Houston, Texas 

Cathodic Protection Service 
Jackson, Michigan 

Utility & Industrial Supply Co, 
Kansas City, Missouri 

H. J. Hodes Co. 

Kansas City, Missouri 
industrial Coating’s Engineering Co, 
Long Beach, Calif. 

Barnes & De'aney 

Memphis, Tenn. 

General Pipe & Supply Co. 
Minneapolis, Minn. 

Simcoe Equipment Co. 

New Orleans, Louisiana 

L. F. Gaubert & Co, 
Philadelphia, Pa. 

Harold N. Davis Co. 

Plainfield, New Jersey 

Stuart Stee! Protection Corp. 
San Francisco, Calif. 
Incandescent Supply Co. 

San Francisco, Calif. 

Phillips & Edwards Electric Co. 
Seattle, Washington 

Farwest Corrosion Control Corp. 
Seattle, Washington 

Pacific Water Works Supply Co. 
St. Louis, Missouri 

Shutt Process Equipment Co. 


Tulsa, Oklahoma 
Midwestern Pipe Line Products Co. 


Poluken 


Experienced in modern 
PROTECTIVE COATINGS 


August 
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NEW EQUIPMENT . . . 


without material holdup at the 
discharge, according to the 
manufacturer of a new vi- 
brator. Heart of the device 
is a long steel strip suspended 
directly over the discharge 
opening. When properly vi- 
brated at the top, the whole 
strip undulates and whips, thus 
breaking down arches and 
plugs. 

Electromechanical rotary vi- 
brator provides the input to the 
strip. It works on 220- or 
440-v., 3-phase, 60-cycle a.c. 
power.—Syntron Co., Homer 
City, Pa. 181B 


Combination Reeorder 


Fast-acting unit is com- 
pletely self-contained. 


Using a constant voltage 
source instead of the conven- 
tional standard cell for stand- 
ardization, a new combination 
recorder will handle one or 
more points of pressure and up 
to 23 points of temperature. 

Unit uses a pressure trans- 
ducer for 0-10,000 psi., and an 
iron-constantan thermocouple 
for 0-800 F. Zero and span 
adjustment are provided. Meas- 
uring circuit is electronic, auto- 
matically balanced d.c. poten- 
tiometer. Accuracy is claimed 
within 0.25%.—Barber-Colman 
Co., Rockford, Ill. 183A 


Moisture Monitor 


Trace quantities of water 
in liquids are detected. 


Whether present in emulsion 
or solution, water content of 
organic liquid streams is con- 
tinuously measured by a new 
instrument. The 26-312 Process 


Moisture Monitor has a range 
of 1-1,000 ppm. 

The unit is divided into two 
sections. The control portion 
may be located up to 500 ft. 
from the analyzer. During op- 
eration, water is stripped from 
a liquid sample with a dry gas 
in a falling-film column. It is 
carried by the gas, to react with 
a desiccant coating connecting 
two oppositely charged d.c. elec- 
trodes. 

As long as water is present 
in the desiccant, current flows 
between the electrodes. And 
this flow is directly proportional 
to the absolute quantity of wa- 
ter present. With slight modi- 
fication, the unit can be used 
for batch analysis. — Consoli- 
dated Electrodynamics Corp., 
Pasadena, Calif. 183B 


Pitot Tube 


Blowout feature clears 
dirt from elements. 


The eternal problem of meas- 
uring gas velocity and pressure 
in dry dust or dirt-laden en- 
vironments is met with new 
pitot tube which features its 
own blowout system. Com- 
pressed air, which clears the 
pressure probe and static pres- 
sure element, is controlled by a 
three-way valve that protects 
the gage or manometer. 

The unit, in brass or stainless 
steel, works up to 800 F. De- 
sign is said to eliminate static 
openings, pockets, or dead-end 
spaces where dust might lodge 
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oO OC One- stage purification delivers 


ETHYLENE WITH 


OX LESS THAN 1PPM OF CO, 





OPO WHEN YOU ADSORB WITH LINDE 


MOLECULAR SIEVES 
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id selectivity of Linpe Molecular Sieves. In fact, Molecular Sieves 
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never before accomplished. Whether in new installations or as re 


& placement adsorbent in existing units, Molecular Sieves can help you 
both g M specifically 


minimize b«¢ investment and operating costs. More 


©) () ere’s how they are used 
ompany has reduced the CO folahasia) ane) 


A major petrochemical 


ay ts ethylene from 3000 PPM to less than 1PPM. This high purity is 
Voi ali-3",-16 Mel amr M11 01°41 -0e-) @-) 24 om ©] L041 1-5-1) co) gal) (om lalemmalelaelelages-th7- 
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which has proved to be more economical than the alternative four 
stage process. Other petrochemical uses include drying of cracked 
gases, ethylene, hydrogen, liquid propylene, solvents and many other 
gases and liquids. Natural gas producers use Molecular Sieves for 
SOME AREAS WHERE drying and sweetening of natural gas, for sweetening of liquid .pro 
MOLECULAR SIEVES roy-Tatem-1aem oleh e-lal-mer-lalemiclmela dial-melm-lel-telae\:1@elime ft a1 Due ie] 


use them to gain efficiency in drying reformer hydrogen, liquid 
IMPROVE ADSORPTION butane LPG and transformer oil, and for removal of impurities suct 


as CO, and mercaptans Refrigeration manufacturers use Molec 


@ Purification of ethylene 





@ Drying gases, liquids, ar Sieves as a desiccant in super-drying refrigerants to eliminate 
solvents freeze-up and corrosior 
@ Drying, sweetening For these and many other adsorbent applications, you can rely « 
é natural gas patented Li lecular Sieves to perform more effective y They 
>, a 
@ Sweetening liquid erial of their kind available today, always 
propane, butane 
ty, nign strengtl and high bulk density 


Drying jet fuels 
Octane improvement 
As refrigerant 
desiccant 

Controlled atmosphere 
elUlabiler-helea) 


ir and special grades to meet your spec 


Jained from years of laboratory ar 


n problems an help make Molecular 


For further information, write: Dept 
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rk 17, N. Y. In Canada: Linde Company 
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| WILLIAM C. DIMAN, 


Atmosphere Equipment 
Specialist, reports... 


MODERN PROCESSES 
DEMAND MODERN 
ATMOSPHERES 


Ever since 1927, when C. I. Hayes 
perfected the first controlled-atmos- 
wef phere heat treating furnace, we have 
Ks made a steady effort to further the 
v, 


« technology of atmosphere gener- 


% ators and dryers. By recommending 


proper generators and dryers, we 
have helped our customers speed 


production, improve product uni- ‘ 
formity and quality and save proc- 


essing time and trouble. The big 
Hayes equipment line includes: 


MOLECU-DRYER (using 

LINDE'S Molecular Sieves) FQad 
— for drying, sweetening, 

purifying protective atmos- 

pheres and for gas and liquid 

separation and recovery. 

Exit gas dew points to less 

than minus 100°F. Many 

standard sizes available for process appli- 
cations, instrument air drying, etc. 


MOLECULAR (S/EVES 


NITROGEN GENERATORS 
(using LINDE’S Molecu- 
lar Sieves) — produces 
99.99% pure inert gas at 
about 20¢ per 1000 cu. ft. 
Standard sizes from 1000 
CFH to 10,000 CFH. 


“ENGINEERED ATMOSPHERES” 

— HAYES offers a broad range 

of equipment for producing oxi- | | 
dizing, reducing, carbon-poten- 
tial, and nitrogen-hydrogen 
atmospheres . . . also engineered 
equipment packages for stand-by 
(start-ups, emergencies, etc.). 
Standard sizes are available in all 
types: Exothermic, Endothermic, 
and forming gas generators — 
also ammonia dissociators. 


Hayes offers more than just equip- 
ment. Our Engineering organization 
and experimental lab. are ready to 
help make sure you get the right 
atmosphere equipment for your 
work 

ASK FOR BULLETINS... 
Molecu-Dryer . 

Nitrogen Generator 
Exothermic Generator . 
Endothermic Generator 
Ammonia Dissociator . 
General Bulletin . 
Forming Gas Generator 


CC. 1. HAYES, inc. 


Established 1905 
843 WELLINGTON AVE , CRANSTON 10,R. !. 


<> 


OUR ors 


Bulletin No. 
5703-A 
5901-NI 

256-A 
5808-A 
5810-D 
5810-GC 

256-A 


It pays to see Hayes for metallurgical 


guidance, lab facilities, furnaces, atmos 


clalclachicla Panels Lk quid dryers 


ESE Oe iets 


Fa Ry 





NEW EQUIPMENT... 


and resist being blown out. 
Two-lb. assemblies fit ducts 
with 6-, 12-, 24-, 36- and 48-in. 
diameters.—F. W. Dwyer Mfg. 
Co., Michigan City, Ind. 183C 


4-Way Control Valve 


Air-cooled solenoids oper- 
ate compact unit. 


Solenoids operate a new 4- 
way directional control valve. 
The solenoids, which are re- 
tained in their covers instead 
of being mounted separately, 
are air-cooled, although oil- 
immersed solenoids are avail- 
able. 

Subplates are furnished with 
8- or 4-in. ports for flows up to 
8 gpm. Maximum operating 
pressure: 3,000 psi. Solenoids 
operate on 115 v., 50- or 60- 
cycle power. Special cushion- 
ing is applied to render the 
valve shock-free.—Vickers Inc., 
Detroit, Mich. 185A 


Ball Cheek Valve 


Lift space designed to give 
full port opening. 


A new ball check valve fea- 
tures full port opening for 
liquid flow. Particularly rec- 
ommended for service with 
viscous fluids, valve is also 
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METERING CORROSIVE 


FLUIDS? Brooks can give 


you an all-glass transmitting 
rotameter like this... 


meee 


or one witn a halofluorocar- 
bon metering tube like this... 
In fact, we 
can make 
a meter to 
just about 
any mate- 
rial specifi- 
cations you 
might want. 
This eight-page bulletin . . . 

















describes more than a dozen 
of the many materials avail- 
able and gives meter con- 
struction details. Ask for 
Bulletin 150, and it’s yours. 


| BROOKS 


ROTAMETER COMPANY 


860 D STREET 
LANSDALE © PENNSYLVANIA 
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Ustp To THINK EVERY THEN I RUND oNE TAT DIDNT | TEUND ONE TRAT VeNTeD Ale, BOT 
STEAM TRAP IEAKED STEAM. Br iT wouien'T VENT Aus iT NEEDED A @OLNG LEG+ 


ee we 


Dis@vereD A TRAP THAT TEN I Fund A tom MAWNTENANG AT LAST I UND oNe Taal WorKeD 
REMOVED GCNDENSATE AT ‘GH Temp TRAP. Ir DIDN'T WorK AGAINST PAG FRESURE, BuT iT 5 
—MAINTENANE WAS Too HIGH. AGAINST BAK PRESSURE + (APAC'TY RATING WASNT DeRNDABLE, 


& & 


Anos Rong Teomses Tele GPAGnes | — TWEy To ME ABUT ERIGENCY 1s UP Fvet pis ate som, 
AND EveRVIMING ELSE, $I Git THEM. | ARMSPRONGS GuARANTEE.. $0 ARE MAINTENANG (5TS. 
TuEy Tol? Me To Relax. TGuPw'y, | Waal’ T MAME To Lose, 1 TRED THEM: MAN Iu LIVING | 





No one trap can do everything better than every that does more things better than any other trap. 
other trap. Some traps vent air better than others, It’s guaranteed because it’s been proved. 

some remove condensate faster, etc. But, there is For more details, see your Armstrong Repr a 
no one trap best in every phase of trapping. sentative and start living ... 

Armstrong has been manufacturing the Inverted 
Bucket Trap for nearly fifty years, and though 
the traps have changed with the requirements of 
the times, the Inverted Bucket principle has re- ARMSTRONG MACHINE WORKS 
mained. For on overall trap performance, year-in 8584 MAPLE STREET ( 8 


P. S. Like some good meaty reading? Ask for the 
48-page Armstrong Steam Trap Book. 


and year-out, nothing beats the Armstrong In- THREE RIVERS, MICHIGAN 
verted Bucket Trap. It’s a rugged well-built trap oust dae 
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NEW EQUIPMENT . 


good for steam, water, oil and 
gas lines. Ball-type valve is 
said to close faster against 
pressure than disk-type units. 

Long service is claimed for 
ball valve because sphere has 
an infinite number of seat- 
ing surfaces, thus wear is dis- 
tributed. Valve seat may be 
resurfaced without removing 
valve body from the line. For 
horizontal lines only.—Fair- 
banks Co., New York, N. Y. 185B 


High-Vacuum Pump 


Improved model is faster, 
more rugged, more efficient. 


Improved performance and 
decreased operating costs are 
claimed for a new 6-in. frac- 
tionating oil diffusion pump 
for high-vacuum systems. The 
new pump is smaller, 70% 
faster, and works to lower pres- 
sures than its predecessor, ac- 
cording to the manufacturer. 

The pump’s fractionating jet 
assembly has one ejector and 
three diffusion stages. Together, 
they give the unit a speed peak 
of 1,500 1./sec. between 6 x 10° 
and 5 x 10“ mm. Hg. Blank-off 
pressure is 5 x 10° mm Hg. 

Called H6-1500, the pump 
features a heavy-wall aluminum 
jet assembly that is firmly an- 
chored to keep it from being 
blown into the vacuum valve, if 
the foreline is accidently ex- 
posed to atmospheric pressure. 
It also has the cooling coils 
silver-soldered to the body to 
assure good heat transfer and 
a permanent bond. 


Exposed to field conditions 
during testing, the pump is de- 
signed to operate at full effi- 
ciency despite variations in line 
voltage, cooling water flow and 
temperature.—NRC Equipment 
Corp., Newton, Mass. 187A 


BRIEFS 


Boiler preheater-tube cleaner, 
Rotojet, has an air- or water- 
driven motor, sliding-pin ex- 
panding head and a carbide 
drill point. Motor is attached 
to a flexible hose so little 
headroom is needed to feed 
tool through entire length of 
tube. — Elliot Co., Newark, 
Wii we 187B 


Sewing attachment simplifies 
closure of multiwall paper 
shipping bags. Operator 
guides full bag into appa- 
ratus, which carries the bag 
to sewing head for automatic 
stitching. — Bemis Bro. Bag 
Co., St. Louis, Mo. 187C 


Equipment Cost Indexes* ... 


June 


1960 


Industry 
Avg. of all : 238.2 


Process Industries 


Cement mfg. ....... , 232.8 
Chemical , 240.1 
Clay products : 226.2 
COM ais s ‘ 226.6 
POU ev vic cca sys ‘ 229.8 
Paner Wes 6.06 k 5 ek ; 231.3 
Petroleum ind. ...... ‘ 234.1 
Rubber ind. ........ A 237.6 

Process ind. avg. . ‘ 236.5 


Related Industries 


Elec. power equip... p 242.7 
Mining, miling ; 241.5 
Refrigerating . 268.5 
Steam power ‘ 225.0 


Compiled quarterly by Marshall and 
Stevens, Inc. of Ill, Chicago for 47 dif- 
ferent industries. See Chem. Eng., Nov. 
1947, pp. 124—6 for method of obtaining 
index numbers; April 4, 1960, pp. 149-50 
for annual averages since 1913. 


*When the second quarter cost indexes 
were inserted last issue, some of the numbers 
were inadvertently transposed. The listing 
above is correct.—Ed. 
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@ VACUUM PUM Dp 


as quiet AS a 


Steady and silent. That’s the 
new Stoke ‘ries H Microva 
pump. Uni lynamic ba 
ancing provides hushed oper 
tion. And the compact Stol 
pump saves up 

valuable floor space 


Find out all the reasons why 
you get more 

formance per dollar 

Microvac pum} 

Vacaum Equipment Divisio 


| J, STOKES CORPORATION 


5500 TABOR RD., PHILA. 20, PA 


STOKES 


OKeES & 


SEND TODAY 


for \ 
re) 
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Instruction Tool 


ENGINEERING ECONOMICS FOR 
PROFESSIONAL ENGINEERS’ EX- 
AMINATIONS. By Max Kurtz. 
McGraw-Hill Book Co., New 
York. 261 pages. $6.50. 


Reviewed by John G. Kneiling, 
Theodore J. Kauffeld Associates, 
Inc., New York, N. Y. 


In its manner of organization 
and presentation, this textbook 
is an instruction tool, as distin- 
guished from a reference work. 
: It will appeal to three groups of 
At Caterpillar Tractor Co.... engineers and aspirants + the 
profession: (1) those preparing 


for the professional license ex- 
o new Lectrodryers boost supply of amination in most states; (2) en- 

gineering-college juniors and 
controlled atmos here to 60 000 cfh seniors seeking to learn the 

b 

fundamentals of money-manage- 
ment as it affects engineering 
Heat treating furnaces at Caterpillar Tractor Co., Peoria, Illinois, work; (3) young men in engi- 
draw on a central source of controlled atmosphere gases for anneal- neering positions seeking to 
ing, brazing, carburizing and other metallurgical operations. Five learn the bases on which man- 


Lectrodryers are now drying 30,000 cubic feet of gas per hour; four —— money decisions are 
composed. 


more Lectrodryers are being added to almost double the capacity. wy nig Sige Pr peg aap al 
Manifolding the output of several gas generating units gives the able array of sample problems, 
flexibility required to service Caterpillar’s many controlled atmos- typical of questions asked in 
phere furnaces. Where those atmospheres state license examinations. In- 


must be dry, Lectrodryers lower dew- cluded also are many examples, 
largely taken from classical eco- 


points to —20°F. nomics and from utility and gov- 
ernmental ngineerin eco- 
Your gas generator builder nomics. OP are’ _ mathe- 
can advise you on equipment for supply- matical derivations of equations 
ing controlled atmospheres. Where dry pees 2 ee eo 

. . , o.oo é n es. 
gas is required, he'll quite likely supply lave ad tnadonitten is approxi- 
Lectrodryers. For data sheets on metal- mately that of a standard junior- 
lurgical gas drying installations, or for year text in analytical mechanics 
answers on any other drying problems, or strength of materials. The 
write Pittsburgh Lectrodryer Division, book undertakes—in this re- 
McGraw-Edison Company, viewer’s opinion successfully— 


:, . to tell the student how money 
This Type BWC Lectrodryer 303 32nd Street, Pittsburgh works, in the same way that a 


works with gas g rators t ‘ ia. , . . 
a contfalled itmnaiberes. mm Fennsyivesne beginner’s text on strength of 
materials tells the student how 
“ ; _— a beam works. Inasmuch as the 
| 2 bo s ° —_ engineer’s primary function is 
re ey. ; . all derstood to be doin; 
~ & nase DESER generally understood to be doing 
’ at low cost what anyone else can 
do at high cost, it is obvious that 
this subject merits the attention 
of all who wish to advance in the 
profession. 


Ter Ww! 
we 
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The mathematical derivations 
in this textbook assume an un- 
derstanding of algebra and the 
beginnings of differential cal- 
culus. But it is written in such a 
manner that those so inclined 
may omit the derivations and 
study the computation methods 
separately. 

The publishers state that this 
book is directed exclusively to 
license examination preparation. 
In this reviewer’s opinion, it is 
also appropriate as a textbook, 
independent of examinations. 


MORE NEW BOOKS 


CORROSION DATA SuRVEY. 1960 edi- 
tion. By G. A. Nelson. Shell De- 
velopment Co. $50. 


CHEMICAL PEriopiciry. By R. T. 
Sanderson. Reinhold. $11.75. 


ENGINEERING THERMODYNAMICS. By 
J. B. Jones & G. A. Hawkins. 
Reinhold. $8.50. 


CONCEPTS OF THERMODYNAMICS. By 
E. F. Obert. McGraw-Hill. $11. 


THE NATURAL PIGMENT?. By K. W. 


Bentley. Interscience. $5. 


MOLECULAR STRUCTURE. By J. C. D. 


Brand & J. C. Speakman. St. 
Martin’s Press. $8. 


THe STORY OF CHEMistTRY. By G. 
Lockemann. Philosophical Li- 
brary. $4.75. 


THE NATURE OF SCIENCE. By D. 
Greenwood. Philosophical Li- 
brary. $3.75. 


AEROSPACE DICTIONARY. By Frank 
Gaynor, Philosophical. $6. 


NUTRITIONAL EVALUATION OF Foop 
PROCESSING. Ed. by R. S. Harris 
& H. von Loesecke. Wiley. $12. 


PHOTOCONDUCTIVITY OF SOLIDS. By 
R. H. Bube. Wiley. $14.75. 


MECHANICAL PROPERTIES OF INTER- 
METALLIC COMPOUNDS. Ed. by J. 
H. Westbrook. Wiley. $9.50. 
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Why pay FULL price 


CEILCOTE CORROSION-PROOF 


MONOLITHIC FLOORING 
GIVES YOU 


GUARANTEED PERFORMANCE! 





INSTALLATION AND MATERIALS ARE EQUALLY IMPORTANT! 


You can’t buy a bucketful of corrosion-proof flooring! The success 
of any flooring is determined by correct installation techniques 
as well as quality materials. Only Ceilcote offers you a complete 
flooring service . . . Corocrete monolithic flooring plus perform- 
ance guaranteed installations. And Corocrete is scientifically for- 
mulated with the proper balance of resins, special aggregates and 
hardeners to meet your specific requirements! 


INSIST ON THIS COMPLETE PACKAGE! 


Ceilcote provides corrosion engineers to analyze your problems 
. . « produces the correct grade of Corocrete . . . prepares the 
surface and installs the flooring ... all under one contract! Avail- 
able with finishes ranging from non-skid to polished surfaces, 
Corocrete floors resist acids, alkalis, impact ... are engineered 
to withstand thermal shock and expansion without cracking or 
spalling. 


PROFIT FROM CEILCOTE'S EXPERIENCE! 


Ceilcote offers you 33 years of experience in developing, manu- 
facturing and installing reliable corrosion proofing materials for 
industry. 


WRITE TODAY FOR COMPLETE INFORMATION 


The Ceilcote Company 

4836 Ridge Road 

Cleveland 9, Ohio 

Please send me complete information about your 
complete flooring service. 





THE CEILCOTE COMPANY, INC.; “°"* 


1960 


Company. 








Street 
City. 








SARCO TOPICS © 


HOW TO SOLVE COMMON TRACER LINE PROBLEMS 


How to cure water hammer with a steam trap 


that will operate ir vertical position 


Water hammer is an inher- 
ent problem in long tracer 
lines. So is freezing. Both 
problems can be overcome, 
and here’s an example of 
how it has been done. At 
the Socony Mobil Oil Com- 
pany’s Paulsboro, N.J., re- 
finery, they found that the 
Sarco Thermo-Dynamic 
Steam Trap, type TD-50, 
not only withstands water 
hammer, but installing the 
trap in a vertical position 
—which permits free drainage—presents no problems 
at all, thanks to its unique thermodynamic principle. 
In fact, 90% of the 250 TD-50’s at this plant are ver- 
tically mounted. They never block heat transfer, and 
they remove condensate and air as fast as they collect. 


How to handle varied steam pressures — 
without adjustment 


Can a trap— without 
adjustment — handle 
steam pressures that 
vary from 15 to 160 
psi? Can the same trap 
vent air and drain 
condensate as rapidly 
as it is formed, be easy 
to install and require 
practically no main- 
tenance at all? That 
was the problem set 
up by the engineering 
staff of Armour Chem- 
ical Division’s McCook plant. They solved it by testing 
many traps. Their conclusion: Sarco TD-50 steam 
traps meet or beat their specifications, because: 
they discharged condensate as fast as it formed, with- 
out wasting steam; 
their compact inline construction made installation 
easy, even in tight quarters; 
maintenance was practically negligible; 
no adjustment was necessary for varying steam pres- 
sures. (In fact, the TD-50 is self-adjusting through its 
full operating range of 10-600 psi.) 

No other steam trap can so adequately solve all 
these problems at one time. 





How to be certain process fluid stays 
above 280° F. when outside 


temperature drops to —10° F. 
The problem of 
maintaining design 
temperatures on 
tracer lines need 
not be difficult, no 
matter how ex- 
treme the condi- 
tions seem to be. 
For example, the 
tracer lines ina 
phthalic anhydride process at Witco Chemical Com- 
pany’s new Chicago plant had to be maintained above 
280° F. Below this temperature, the chemical sets and 
the whole system would have to be taken apart and 
re-assembled. That’s not all; ambient temperatures 
sometimes could drop to —10°F. 

With reliability as a prime consideration, Scientific 
Design Company, Inc., who designed and constructed 
this brand new plant, selected the TD-50. 

Because the TD-50 can be mounted vertically, freez- 
ing was no problem either. Added benefits that matter 
on tracer lines: the TD-50 is compact, light in weight, 
easy to install. 


What is the most reliable tracer line trapping 
method to prevent unscheduled shutdown 


Particularly in refineries, . 
steam traps have to function 

under exactly the kind of con- 

ditions that you’d expect to 

cause failure—they must 

function equally satisfactorily 

on low pressure or exhaust 

steam and on up through high-pressure, high temper- 
ature ranges. Not only that, but outside temperature 
may vary from subzero to subtropical. If maintaining 
design temperatures in your tracer lines appears to be 
hampered by these problems, consider how Phillips 
Petroleum Company, Kansas City, solved them. They 
found a trap which drains their tracer lines automati- 
cally over a full range of pressure, temperatures and 
loads. It’s the Sarco TD-50 Steam Trap. 

With only one moving part—a stainless steel disc, 
the TD-50 has little that can go wrong. In fact, it’s so 
free of trouble that Phillips Petroleum Company con- 
sider their TD-50’s as reliable and efficient as the 
piping. They now rely on 1800 of them throughout 
the plant. 1408 


FOR FULL INFORMATION ON TRACER LINE TRAPPING or on any steam 
trapping problem—see your Sarco Sales Representative or write to 
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SARCO 


Here are 7 Sound Reasons 


Why the Forme 
Does a Better Job of Trapping 


1. Simplicity—has only one moving 
part. 2. Maintenance—practically zero. 
3. Wide pressure range —one trap for 
all pressures from 10 to 600 psi. 4. Uni- 
form performance— operates equally 
well on heavy, light, or no condensate 
load. 5. Operates against back pres- 
sures—up to 50% of inlet pressure. 
6. Rugged — unaffected by superheat, 
water hammer, vibration, or corrosive 
condensate. 7. Minimizes inventory of 
spare parts. 


Maintenance Time: 40 Seconds. If it now 
takes your maintenance crew more 
than a couple of minutes to service an 
ordinary trap, you’re throwing away 
valuable time. This Sarco Thermo- 
Dynamic can be cleaned, blown out if 
necessary, and reassembled on the line 
in as little as 40 seconds. 


For Prompt Information on the TD-50... 
or for fast help on the efficient solu- 
tion of any steam trapping problems, 
get in touch with a SARCO District 
Office, Sales Representative, or Dis- 
tributor. (There’s one near you.) 
Only SARCO makes all 5 types: 
Thermo-Dynamic* « Thermostatic « 
Liquid Expansion « Float Thermo- 
static * Inverted Bucket 


*U.S. Pat. No. 2,817,353 TM Reg. U.S. Pat. Off. 
1409 
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LETTERS: PRO & CON 


C. H. CHILTON 








SHIRTSLEEVE SESSION brings together these five new CE editors. 


Dear Readers: 


With this photo we introduce 
to you the latest additions to our 
editorial staff. 

In the center of this intense 
little group is Henry S. Gordon, 
our new copy editor. Hank’s job 
will be to help the rest of us 
mind our p’s and q’s—to check 
our copy for misspelled words, 
punctuation errors, ambiguities, 
deviations from standard style 
and to help maintain a general, 
over-all high quality of prose. 
Hank came to us from a similar 
job on the staff of Chemical 
Week. He has degrees from Uni- 
versity of Virginia and Columbia 
University, in addition to copy 
editing experience with other 
publishers. 

Looking over Hank’s shoulders 
are two engineering editors— 
one a neophyte, the other a vet- 
eran. The younger man is Eu- 
gene Guccione, who has just re- 
ceived his chemical engineering 
degree from New York Univer- 
sity. Gene did it the hard way— 
via night school. As a result, he 


already has had seven years of 
industrial experience, at Lummus 
and Pfaudler Permutit. 

The veteran is Arthur V. 
Gemmill, who until July 1 was 
senior associate editor of Food 
Enginering. When McGraw-Hill 
sold FE to a Philadelphia pub- 
lisher, Art chose to remain here 
in New York. Trained and ex- 
perienced in industry as a chem- 
ical engineer, with many years 
of editorial experience as well, 
Art will make a valuable addition 
to CE’s staff. 

At the extreme left and right 
in the photo are two other alumni 
of Food Engineering. Nancy 
Pepicello, who was assistant to 
FE’s circulation manager, is now 
handling our editorial makeup. 
And Dimitrios (Jim) Caratzas, 
formerly FE’s art editor, rounds 
out our expanded Production- 
Presentation-Copy group. Jim 
has had over ten years’ experi- 
ence in various art and produc- 
tion jobs with McGraw-Hill. 

Not shown in the picture—for 
good geographical reasons—is 
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Vacuum-pres- 
sure process 
thoroughly im- 
pregnates coils 


with epoxy resin. [% 


A complete line of integral HP motors: 
dripproof protected—totally enclosed— 
and explosion proof 


ELLIOTT 
c-W MOTORS 


conservatively designed, rugged/y built, 
highest quality throughout 


The extra service users enjoy from Elliott C-W 

motors is due to the conservative design, precision 
manufacture and high-quality materials of these machines. 
For most applications, the dripproof-protected type 

gives dependable service. Where conditions are 

more severe the totally-enclosed or explosion-proof 
construction may be required. Recently added to the line. 
are the EPA-SEAL epoxy insulated C-W motors 

for service where moisture or corrosive atmospheres 
demand superior insulation. 


ELLIOTT Compan 


Crocker-Wheeler Plant 
Oo Jeannette, Penna. 
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PRO & CON... 


our new editorial assistant in 
San Francisco, Terry Shaw. A 
transplanted Texan with experi- 
ence in secretarial work and 
market studies, she is now help- 
ing Marty Robbins in his cover- 
age of things chemical in the 13 
western states. 

These additions bring our 
editorial staff up to its full au- 
thorized strength of 25. We all 
pledge our best efforts to main- 
tain CE’s editorial superiority in 
its service to chemical engineers 
and the other technical decision 
makers of the chemical process 
industries. 

CEcIL H. CHILTON 
Editor-in-Chief 
Chemical Engineering 


Pro: Warehouse Safety 
Sir: 

In your May 16 issue (p. 164) 
you published a_ photograph 
which I feel exhibits a certain 
disregard for safety and fire 
prevention practices. This pho- 
tograph showed large, unob- 
structed piles of material 
stacked almost to the ceiling 
and above the chord of the truss, 
without adequate clearance at 
floor level. 

Place yourself in the boots of 
an officer of the first fire com- 
pany to arrive upon answering 
an alarm. The area is fully in- 
volved, you know that the fire is 
somewhere under the flat roof, 
but you cannot pinpoint it be- 
cause of heavy smoke. Inade- 
pate aisle space does not permit 


ready access, high stacking pre- 
vents the proper water pattern 
from the nozzle being deflected 
off the underside of the roof, 
and water damage will be exces- 
sive due to use of dunnage 
rather than 6-in. pallets for 
drainage purposes. 

May I suggest that you ana- 
lyze the accident and fire pre- 
vention aspects of photographs 
and other types of visual aids 
before you publish them. 

JOHN H. JEBENS 
Borden Co. 
New York, N. Y. 


Sir: 

I have discussed Mr. Jebens’ 
letter with our own safety engi- 
neers. We feel that perhaps Mr. 
Jebens has been confused some- 
what by the angle at which the 
picture was taken. 

The bags do not appear to be 
stacked above the lowest roof 
truss member, and there appears 
to be sufficient room for deflec- 
tion of water from the roof for 
fire-fighting purposes. 

The pallet of bags which is im- 
mediately next to the roof has 
not been permanently stacked. 
It is still on the forks of the lift 
truck and is meant to show only 
the handling characteristics of 
bags stored in this manner. 

Furthermore, since the only 
bags which are visible are 
stacked against the concrete 
block walls of the warehouse, we 
can only assume that the re- 
mainder of the warehouse has 
been loaded properly, with suffi- 
cient aisle space for fire-fighting. 

THOMAS E. DOWLING 
American Cyanamid Co. 
New York, N. Y. 


Pro: Submerged Combustion 
Sir: 

We have read with much in- 
terest Mr. Jacobs’ article on 
waste treatment in your May 30 
issue (pp. 87-92). We agree with 
his comment that “the wastes 
from U.S. industry are predomi- 
nantly acid in character.” 

We cannot agree with him that 
sulfuric acid is the cheapest acid 


CHEMICAL ENGINEERING—August 22, 1960 





SEPM A ag SLES ee 
se Ryser ANS “Ate 


PROCESS 
PIPING? 


STEEL AND CONCRETE 
IN PROCESS AREAS? 














CHEMICAL SPILLAGE? 


YOUR SOLUTION 


@ FOR IMMERSION SERVICE © WHERE 
HIGH TEMPERATURE, SPLASH, SPILLS, AND 
FUMES ARE SEVERE @ IN MANY DIFFER- 
ENT FORMULATIONS FOR A WIDE RANGE 
OF CORROSION PROTECTION @ ARE 
ECONOMICAL TO USE. 

PLASITE Cold Set Coatings are formulated 
from high resistant resin combinations to 
achieve highest chemical resistance pos- 


Write 
FOR YOUR 
COPY 


Simplify your select- 
ion of protective coal- 
ings. Write today for 9 
complete bulletins. 


WISCONSIN 


protective BE, 


ca 
coating 
COMPANY _ GREEN BAY, WIS. 


REPRESENTED IN PRINCIPAL INDUSTRIAL AREAS 
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3 BOILERS 


FOR ORDINARY STEAM REQUIREMENTS: The WHERE DRY STEAM IS REQUIRED: The 
cycle-type Modulatic standard unit fur- Modulatic may be used with an optional 
nishes 90% dry steam for most ordinary steam separator, for over 99% dry steam 
needs such as cooking, heating water, for heating, moulding, forges, operation 
drying, cleaning, etc. of power equipment, etc. 


VAPOR 
MODULATIC 


WATER TUBE 
BOILERS 


IF CONSTANT STEAM LOAD MUST BE MAIN- 
TAINED: For applications where even a 
nominal drop in pressure cannot be al- 
lowed, an optional steam reservoir may 
be added to the standard unit to provide 
a “cushion” during an off cycle. 


% the size and weight of conven- 
tional boilers...largest size (150 
BHP) uses only 5’ x 8’ space. 


Efficient . .. economical . . . proved in thousands of installations all over the 
world! Vapor Modulatics furnish high or low-pressure steam (at design 
pressures up to 1000 psi, or even higher). Lowest installation costs— 
delivered completely assembled, wired and tested ... all sizes (40 to 150 
BHP) fit through plant doors, with no special foundations or special 
chimneys needed. Simple push-button operation; built-in safety controls. 
May be mounted in multiple units to provide for the largest steam require- 
ments—without the inefficiency of idling larger single boilers as demand 
slackens., 


send for free literature: 


SOSOSSSSESSHSHSSSHESSSHSSSSOHHSSHSESHSSHOOHSSSSHSHOSSHSHOSHOSSESOSECOESSHOOEEECOOOOES 
VAPOR HEATING CORPORATION, Dept. 2-H 
80 E. Jackson Bivd., Chicago 4, Ill. 


Please rush me your free bulletins on 
Modul&tic Water Tube Boilers. BHP REQUIRED. 


NAME SAFETY VALVE SETTING 
TITLE MINIMUM STEAM LOAD. 
FIRM MAX. STEAM LOAD. 
ADDRESS. STEAM PRESSURE 
CITY, ZONE, STATE TYPE OF FUEL 
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PRO & CON... 


for direct neutralization of alka- 
line wastes. His off-hand re- 
marks about the use of carbon 
dioxide indicate that he probably 
has not given this possibility 
enough serious consideration. 

Ten years ago, you published 
in your Plant Notebook (Nov. 
1950, p. 169-170) a small item I 
contributed on the subject of 
“How to Use Submerged Com- 
bustion to Neutralize Alkaline 
Wastes.” I think the compari- 
sons made at that time still are 
valid. 

At many locations, carbon di- 
oxide can be generated from 
gaseous fuels and applied to the 
neutralization of alkaline wastes 
by means of submerged combus- 
tion at costs considerably lower 
than sulfuric acid. We have made 
several successful installations 
of our submerged combustion 
equipment for this purpose. 

We are producers of sulfuric 
acid also, but we recommend use 
of CO, via submerged combus- 
tion wherever it is applicable and 
economical. 

WILLIAM I. WEISMAN 
Ozark-Mahoning Co. 
Tulsa, Okla. 


Lost: One Author 


Mr. G. J. Caras: 

If you will let us know where 
you can be reached, we’ll be able 
to identify you with your ac- 
ceptable article for our Process 
Design Notebook and also will be 
able to send you a check as soon 
as the article has been published. 

You forgot to put your ad- 
dress on your letter of trans- 
mittal. The envelope, which 
might have given a clue, was 
separated in our mail room. Our 
search of available directories 
failed to identify you. And to 
search our circulation list, we’d 
have to know first either your 
company or your geographical 
location.—ED. 








Your comments and opin- 
ions are important. Send 
them to Editor, Chemical 
Engineering, 330 West 42nd 
St., New York 36, N. Y. 
They’ll be welcomed. 
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Catalytic Kinetics (50¢)... 

Interpreting Kinetics (50¢) 

Simple Reactor Design (50)... 

Complex Reactor Design (50¢) 

Catalytic Reactor Design (50¢) 

Reactor Design Problems (50¢) 

Physical Equilibrium | (50¢) 

Physical Equilibrium I! (50¢) 

Fluid Flow Equations (50¢) 

Fundamental Math (75¢) 

Mass Transfer Operations ($1) 
Unit Operations Refresher 

Fluid Flow (50¢) 

Sedimentation Theory ( 

Heat Transfer (50¢) 





Recent Reprints—to keep your files up-to-date. 


Absorption With Chemical Reaction (50¢) 

Azeotropic Separation—Close-boiler distillation (50¢). . 
Process Design: Fluid Flow—Size lines, pick pumps ($1). 161 
Solid-Solid Blending—Theory, practice, equipment (50¢) 163 
Unsteady State Heat Transfer—Unit operations (50¢). . 164 
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Reactor Operations 
and 
Analysis 


Atomics International is seeking qualified engineers and sci- 
entists interested in gaining reactor operations and analysis 
experience in connection with an operating experimental 
reactor. The following positions are immediately available 
at the Organic Moderated Reactor Experiment located at 
the National Reactor Test Site, Arco, Idaho. The OMRE is 
operated by Atomics International for the Atomic Energy 
Commission. 


Chemical Engineers 

Three to five years experience in chemical industry with 
emphasis on unit operations. Experience in reactor coolant 
chemistry desirable but not necessary. 


Reactor Operations 

BS in engineering with knowledge of chemical plant oper- 
ations. Reactor experience desirable but not necessary. 
Responsibilities will include direction of reactor operating 
crews. 


Reactor Maintenance 

BS in Mechanical Engineering or equivalent. Activities will 
include directing the maintenance and modification of the 
existing reactor facility and planning and coordination of 
future expansion. Knowledge of chemical plant operation 
and maintenance as well as experience with radiation desir- 
able but not required. 

Senior Physicists 

MS or PhD with three or more years experience in reactor 
physics calculations. 

Heat Transfer 

Engineer with several years experience in heat transfer and 
mechanical analysis. 

Radiochemist 

Experience in radiochemistry and use of radiation counting 
equipment. 

Reactor Shift Operators 

Three years experience in nuclear reactor operations. 
Responsibilities will include reactor control together with 
observation and recording of operating data. 


For specific details write: Mr.L. H. Newton, Personnel 
Office, Atomics International, 8900 DeSote Avenue, 
Canoga Park, California. 


ATOMICS INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
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Chemicals 


Acetonitriles Claimed to be a 
complete source for acetonitriles, 
this 56-page guide book contains 
reactions, properties, specific uses, 
and a 134-reference listing. 
198A Sohio Chemical Co. 


The illustrated vinyl 
ethyl ether polymerbased adhesives 
are claimed to easily formulated, 
and flexible over a wide tempera- 
ture range. Release No. 27. 
198B nion Carbide Plastics Co. 


Aliphatic Organics This 12-page 
catalog covers specifications of 
more than 200 fatty acids and fatty 
nitrogen derivatives and shows. 


typical applications. 
198C Armour Industrial Chem. Co. 


Facilities for producing 

Cr. of performed 

fit special process re- 

uirements. Booklet, “Harshaw 
atalysts” is offered. 

147. *The Harshaw Chemical Co. 


Chemicals 1960 Physical Properties 
of Synthetic Organic Chemicals... 
a comprehensive description of the 
properties & applications of nearly 
400 Carbide chemicals. 
89b *Union Carbide Chemicals Co. 


Chlorine Facts about chlorine are 
detailed in a concise new booklet. 
Illustrated with photographs, draw- 
ings, graphs, & charts describing 
chemical & physical properties. 

103-104d *U.S. Industrial Chemicals Co. 


Flame-Resistant Urethane Foam 
Technique for producing flame re- 
sistant urethane foam of polyester 
type is described in a new bulletin 
now available. No. 1626. 

103-104h *U.S. Industrial Chemicals Co. 


Fluorocarbon Details on 

ae emp & performance of Teflon 

the new bulletin on “Lined Pipe” 

& general information in booklet 
“Designing with Teflon”. 

81 *E. I. du Pont de Nemours & Co. 
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Graphite Booklet presents special 
characteristics of manufactured 
graphite products. Also some of 
the applications for which these 
products are being used. 
199A Great Lakes Carbon Corp. 


Graphite Detailed property data 
such as filament diameter, weave, 
count and permeability are pre- 
sented in a technical bulletin of 
standard grades of graphite cloth. 
199B National Carbon Co. 


Industrial Gases A slide-rule type 
gadget gives eighteen types of in- 
formation on nine industrial gases 
along with standard conditions for 


all Ss. 
1 Natl. Starch & Chem. Co. 


Industrial Oil Stanoil receives 
special refining to eliminate emul- 
sion problems. Contains additive 
to minimize yon — 
information on r 
24 *Standard Oi = (Indiana) 


Inert Fluids are non-explosive, 
non-corrosive, non-toxic and odor- 
less. They are ideal as evaporative 
coolant & insulators. Literature. 
175 *Minnesota Mining & Mfg. Co. 


yn 3600, a new polyviny- 

lidene chioride latex has been com- 
| in the data of a special book- 
et, Technical Bulletin 340, avail- 
able on request. 
D Gen. Dynamics 


Methanol Almost anything that 
you need to know about methanol 
is included in this 36-page brochure 
of data on properties, uses, han- 
dling, shipping and storage. 
199E Commercial Solvents Corp. 

Molecular Sieves are always uni- 
form, with high capacity. high 
strength, & high bulk density. 
Available in regular & special 

grades to meet your specifications. 

184 erLinde Co., Div. of Union Carbide 

Phenyls...... Several uniquely stable 
and versatile organic chemical com- 
pounds, chlorinated biphenyls poly- 
phenyls, are described for use in 
insecticides, lubricants, etc. 
199F Monsanto Chem. Co. 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 
asking. 

It’s easy — simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 
literature. 
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Surface 


name and title... 


company 


street 


120 GRAINS CUT TO 45 


IN 200,000 cfm OF AIR 


WITH 85° TOWER WATER 


Without Kathabar, this job would have taken 1800 tons 
of refrigeration, at about 35F and reheating air from 
about 45F to 98F! With Kathabar the job took 63 hp 
instead of 2000. Ask the men who have seen Kathabar 
Type C units serve for years with practically no main- 
tenance. Write for specific information. 


SURFACE COMBUSTION 
Division of Midland-Ross Corporation 
2380 Dorr St., Toledo 1, Ohio 


Send facts on Kathabar systems for the following application: 











ie ec a gee 


ON THE SPOT 


Solar’s experienced field engineers can 
serve you anywhere...faster! 


THIS 10 IN. SOLA-FLEX® expan- 
sion joint is one of three such joints 
installed by Fluor Corporation in the 
Champlin Oil & Refining Co. plant 
ten miles west of Driscoll, Texas. The 
man in the picture is Roy Horlock, 
Solar field engineer. 

Wherever you are located in the 
United States there is an experienced 
Solar field engineer nearby — ready to 
give immediate on the spot technical 


200 


assistance on your expansion joint prob- 
lems. This prompt, efficient service is 
just one of the many reasons why forty 
of America’s fifty largest businesses rely 
on Sola-Flex expansion joints. 

Solar manufactures the most com- 
prehensive line of expansion joints in 
the world. They are made from a wide 
variety of stainless and high- 
temperature alloys in a complete range 
of sizes from ¥% in. to 35 ft in diameter. 


Temperatures range from —320F to 
1200F, pressures from full vacuum to 
600 psi and up. 

For information write to Dept. H-148, 
Solar Aircraft Company, San Diego 12, 
California. 


SOLAR 


AIRCRAFT COMPANY 


A subsidiary of International Harvester Company 
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. LITERATURE 


Plastic Shapes and Parts Included 
in this 16-page catalog are units 
manufactured from Tefion, C.T.F.E., 
Delrin, Nylon and many other 


resins as well. 
201A Garlock Inc. 


Plasticizer Originally developed 
for use with vinyl acetate polymers 
and copolymers, the plasticizer’s 
uses now include a wide variety of 
Seepeetions. Data Sheet. 
201B Hercules Powder Co. 


Polyethylene Insulators Two large 
insulators have been made for use 
with a unique electrical switch in 
the discharge of heavy current 
loads from large condenser banks. 
103-104c U. S. Industrial Chem. 


for making organic micro- 
fibers. In process, vinyls, acrylics, 
nylon, polyesters, asphalt, etc. are 
melted or rg tal & sprayed to 
form superfine fiber. 
103-104e U. S. Industrial Chem. 


Technical topics in the 
booklet include a section on the 
theory of using dimethylol phenols 
as curing agents as well as con- 
siderable other data. 

Catalin Corp. of Amer. 


Sesquicarbonate of Soda A liberal 
sample of Snowflake Crystals and a 
Snowfine sample are available on 
request. Also available the Snow- 
flake fact k. 

79 *Allied Chem., Solvay Process Div. 


Silicone Defoamers A new 8-page 
manual, “The ABC’s of Defoaming”’ 
gives all the facts about silicone 
defoamers ... how & where to 
use them & a generous sample. 

65 *Dow Corning Corp. 


Two bulletins, “How 
Silicones Work for the CPI” and 
“Silicones in the Automotive In- 
dustries” cover applications in these 
articular industries. 
01D Dow Corning Corp. 


Sodium Desulfurization of BTX 
Thiophene levels in Benzene- 
Toluene-Xylene from coke oven 
— reduced to less than 1 ppm 

y new process. Tech. data bul. 

103- Tan *U.S. Industrial Chemicals Co. 


Trimethylolpropane is available 
in any quantity. It is —_— in 
rotective, multi-wall, or 
ene-coated aluminum foil-lined 
heat-sealed bags. Data. 
67 *Celanese Chemical Co. 


Unsymmetrical = es lhydrazine 
This material, called DIMAZINE, 
is a storable, high-enerey liquid 
rocket fuel. It is a completely syn- 
thetic fuel. 

103-104b *U.S. Industrial Chemicals Co. 


A 20-page illustrated 
booklet describes how vinyl dis- 
persions and film can affect prod- 
uct performance and add new 
dimensions to metal is available. 

Monsanto Chem. Co. 


Water-Soluble Gum Information 
on Cellosize hydroxyethyl cellulose 
including properties, where & how 
to use it, plus other valuable data 
is available. 
89a *Union Carbide Chemicals Co. 


Zerconium Data File contains all 
kinds of illustrations and covers 
production, milling, definitions, 
targets, corrosion, alloys, properties, 
fabrication, etc. 
201F Carborundum Metals Co. 


*From advertisement, this issue 
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BUFLOVAK 


EVAPORATORS 


for all chemicals... 


acids, salts, pharmaceuticals, 
recovery of industrial waste 


Whatever your material in process may be, Buflovak Equipment 
will provide the way to the most profitable operation. The right 
evaporator, selected from a complete range of designs, can be 
job-tailored for your product. = The Buflovak evaporator line 
includes: Natural and Forced Circulation, Downflow, Agitated 
Film Roto-Vak, Crystallizers, Calandrias, Single and Multiple 
Effects. # For details, write for Catalog 372, Buflovak Equipment 
Division, 1551 Fillmore Avenue, Buffalo 11, New York. 


Butlovak Equipment Division 


BLAVWW-KNOX 
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Who makes and meets 
your Wire Cloth Specs? 
CAMBRIDGE does... 


To assure you of wire cloth fabrications that 
give long and satisfactory performance, we 
have experienced engineers who can draw up 
prints for your approval if necessary, and 
trained production men who can quickly and 
accurately fabricate parts to your most rigid 
specifications. 

To fill your most diversified bulk wire cloth 
needs, we have thousands of items in stock—in 
all meshes, wire sizes, metals or alloys—ready 
for prompt delivery. 


Modern machinery, careful workmanship and 
constant inspection assure you of exact mesh 
count and mesh size. And, our field engineers 
follow up your order to see that our product is 
giving the best possible service. 

We make wire cloth from any metal or alloy— 
including titanium—in nine basic weaves—from 
finest to coarsest mesh. Call your Cambridge 
Field Engineer for information. He’s listed in 
the yellow pages under ‘Wire Cloth”’. Or, write 
for FREE 94-PAGE CATALOG. 


@ Biase 


Department G e Cambridge 8, Md. 
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Manufacturers of Wire Cloth, 
Metal-Mesh Conveyor Belts, Wire Cloth Fabrications 
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. . . LITERATURE 


Construction Materials 


Information about the 
properties and corrosion resistance 
of Hastelloy alloy F, contained in 
a 12-page booklet which is avail- 
able on request. 
163 *Haynes Stellite Co. 


Aluminized Steel resists a com- 

bination of heat & corrosion, gives 

rts high strength and rigidity, & 

as high heat reflectivity. In- 
formation on Type 1. 

204 *Armco Steel 


Aluminum Conduit solves most 
corrosion problems in and around 
chemical plants. It’s light weight, 
nonmagnetic and non-sparking. 
Additional information available. 
10-11 *Rome Cable Div. of Alcoa 


Plasite is the solution for 
immersion service, where high 
temperature, splash, spills, and 
fumes are severe, & in many form- 
ulations for corrosion protection. 

193 *Wisconsin Protective Coating Co. 


Diatomite Celite offers a wide 
choice of grades each carefully 
controlled for complete uniformity. 
It is essentially non-hygroscopic. 
Tech. data. 

59 *Johns-Manville 


A complete line of over 
thirty different specialized insula- 
tion products for service from sub- 

. A new catalog is 


*Baldwin-Ehret-Hill 


Insulation Stvrofoam insulation 
resists penetration of water & 
water vavor, Stvrofoam cannot rot 
nor deteriorate & is light-weight. 
Information. 

18 *The Dow Chemical Co. 


Insulation Calsilite-Hi insulation 
is ideal for both insulation and 
fireproofing. Svecifications or 
samples of Calsilite & Calsilite-Hi 
insulation are available. 

*The Ruberoid Co. 


Insulation, Pipe ...... is avesileble in 
full range of standard pive sizes 
& in block form. Single thickness 
to five inches. Svecials to 44” 
O.D. Bul. No. 65610. 
91 *Union Asbestos & Rubber Co. 


Matting A “You Test It” packet 
contains instructions for making 7 
different tests, abrasion. fire. etc., 
and even has the mat material to 
be tested. 
203A Natco Products Corp. 


Monolithic Flooring Corocrete is 
scientifically formulated with the 
proper balance of resins, special 
aggregates & hardeners to meet 
your requirements. Data. 

189 *The Ceicote Co., Inc. 


Palladium Alloy.....selectively diffuses 
ultra/pure Hydrogen & blocks all 
other gases & vapors. Unaffected 
by repeated heating & cooling in 
hydrogen. Information. 

141 J. Bishop & Co. 


Rubber & Plastic Tank Linings 
for alkalies, acids, bleaches, salts. 
Faultless seams, indestructible 
bond, shock & age-resistant. Bul. 
CE-53. 
174a *American Hard Rubber Co. 


*From advertisement, this issue 





e Push buttons to 
if set quantity 
i/ 
° Open valve and relax... 


The Auto-Stop delivers 
ACCURATE QUANTITY 
AUTOMATICALLY 


_ 


NEW...STAINLESS STEEL 
AUTO-STOP LIQUID METER 


It’s here! Automatic formula control for the batching of corrosive liquids 
or liquids that must be kept free from contamination! It’s the new Neptune 
Stainless Steel meter with all-stainless, Auto-Stop valve. The register 
watches the delivery, automatically trips the valve shut at the exact quan- 
tity. Valve is mechanically coupled...no inaccuracies due to time-lag 
in cut-off. 

Saves time, ingredients, labor... puts end to spoiled batches... cleans 
up hazardous or messy conditions...provides accurate cost records. 
Accuracy is completely protected from effects of corrosion or corrosive 
wear. Only two moving parts in meter contact liquid. Gear train is 
outside the casing, isolated from liquid. 

Size 142”, capacity 20 to 100 gpm. Also available with repeating 
Auto-Stop that “remembers” formula, and with ticket printing and 
electrical Auto-Switch combinations. 


NEPTUNE METER COMPANY 
Liquid Meter Division 
47-25 34th St., Long Island City 1, N.Y. 


Branches in. ATLANTA / BOSTON * CHICAGO © DALLAS MRL Gale Mea CC ean 
PORTLAND, ORE LONG ISLAND CITY * DENVER 
NO. KANSAS CITY, MO LOS ANGELES © LOUISVILLE 
SAN FRANCISCO ([Millbrce) PHILADELPHIA (Bala Cynwyd) 
in Canada. Neptune Meters, Lid.,. TORONTO 14, ONT. 
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ARMCOQ steecs / 10: chemical processing equipment 


Why and where 


Armco ALUMINIZED STEEL Type 1 


Resists heat and corrosion 


Oxidation rates for ALUMINIZED 
STEEL Type | show why this special 
hot-dip aluminum-coated steel resists 
heat. The unique aluminum-on-steel 
material also effectively resists a 
combination of heat and corrosion, 
gives parts high strength and rigidity, 
and has high heat reflectivity. 

In chemical plant equipment such 
as burner shields, reactor covers, 
fume oxidizers, ductwork, radiant 
heating panels, ovens, and engine 
mufflers, Armco ALUMINIZED STEEL 
Type 1 is yielding longer service life 
than any other metal in its price class. 

Perhaps you can save money or 
improve the processing equipment 
you make or use with Armco ALUMI- 
NIZED STEEL Type 1. It will pay you 
to get complete information on this Oxidation rates of ALuminizeo STEEL Type 1 
special Armco Steel. Just write us. and SAE 1010 steel at 1000 F and 1100 F. 
Armco Steel Corporation, 2590 
Curtis Street, Middletown, Ohio. Radiant Heating Panel 


OXYGEN PICKUP mg per sq cm surface 


Drying Oven r 


Stack Shield 


ARNCO STEEL 





Armco Division « Sheffield Division * The National Supply Company + Armco Drainage & 
Metal Products, Inc. * The Armco international Corporation * Union Wire Rope Corporation 
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= 20 tons 


Stainless oes . The sues ce the 
manufacture of stainless steel, its 
machining, and the types and sizes OF OIL-SMOOTH PULLING POWER 
available from this company are 
gl described. 
05A G. O. Carlson, Inc. 

Silicone Rubbers A new publica- 
tion describing pee and appli- 
cation data on the complete family 
of RTV (room temperature vulca- 
nizing) rubbers is now available. 
205B General Electric Co. 


Wire Cloth for your most diversi- 
fied bulk wire cloth needs. Thou- 
sands of items in stock in all 
meshes, wire sizes, metals or alloys. 
A 94-pg. catalog offered. 

202 *The Cambridge Wire Cloth Co. 


Woven Wire Cloth This catalog is 
illustrated with many examples of 
fine mesh strainers, flat strainers, 
perforated metal stampings and 
strainers with special fittings. 

05C F. P. Smith Corp. 


Zine Dust...... is now being used as a 
reducing agent, precipitating agent, 
purifier, catalyst, polymerizing 
agent, & in rust-resistant paints, 
bleaches, etc. Information. 

93 *American Smelting & Refining 


Electrical & Mechanical 


Electro Pneumatic Transducer 
developed for use in electrical con- 
trol loops where the final control 


element is pneumatically operated. NEW Snap-on Hydraulic Puller 
saves downtime, cuts costs 


Information on Type 543. 
111 *Fisher Governor Co. 


Electrical Operators A new 4-page 
a yam tells on apply 
electrical operators for the remote * ° 
control of circuit hcunbers is now The new Snap-on 20-ton hydraulic puller handles hundreds of push- 
available, gratis of course. ing, pulling and pressing jobs quickly and safely. No more galled 


205D Westinghouse Electric Corp. shafts — no more damaged parts through heating, prying or hammer- 


Enclosures ne Spin Top enclosures ing. Even the tightest pressed fits are off with a few easy strokes of 
are availiable in ree ways, com- . ° 
plete device, enclosure only, or com- the handle — downtime can be cut from hours to minutes. 
ee a a Hydraulic ram is threaded near the top for attachment of various 


yokes and adaptors for different jobs. Ram and adaptor can be used 
Sse est Gesiiilt Wiiaiae The pub- on the outside of a puller yoke. This is an exclusive feature and pro- 
lication of a 246-page gear and vides 6-in. longer reach than competitive units. 


speed reducer catalog is announced : . 
which contains oo Rath ay on Another important feature is the accumulator sack on the pump. 
sizes, ratings and specs. It permits operating pump in any position, eliminates back pressure 


205E The Ohio Gear Company and keeps oil free from contamination. 


por yg ll pcre yon 4 — Ram and pump assembly is available separately or with your choice 
for a multitude of applications. of a wide range of pullers — combination 2- and 3-jaw yoke-type, 
peso om Pam BP gp oll ay bar-type, and floor press, together with wide assortment of adaptors. 
97 *1.S. Electrical Motors Inc. Many of the SNAP-ON pullers you now have can be used with this 

Tyee. EP and Tepe. JP hydraulic set. Get full details from your SNAP-ON representative or 
totally-enclosed fan-cooled motors write for new literature. 
are build in ratings through 100 


Bulletin MU-224. 
ie le eee NAP-ON TOOLS 


Motors & Generators A copy of 
the data and specification file on 8106-H 28TH AVENUE ee KENOSHA, WISCONSIN 
Electric Motors and Generators is 
now available for your ready refer- 
ence on request. 
$1 *Marathon Electric Mfg. Corp. | SNAP-ON CG-420 ram and 

| bly shown with 

Piston Ring Sixteen-page catalog | F 
describes the complete line of pis- - the CG-400 puller wen 
ton rings. Also the special rings of 9%-in. reach and 13-in. 
the Airtomics Division. Available spread; B, the CG-405 pull- 
on request. er with 14-in. reach and 
87 *C. Lee Cook Co. 15-in. spread; C, the CG- 

425 heavy-duty puller with 

19-in. reach and 20-in. 

spread. 


57 *Square D. Company 


*From advertisement, this Issue 
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To keep production up... 


TYPE JP 
Explosion 
proof 


TYPE EP 
Standard 
TEFC 


p K Here’s a power-packed pair of Wagner® totally-enclosed fan-cooled 
motors —-T'ype EP, standard, protected against damage from dust, 


abrasive, fumes, steel chips or filings; and Type JP, explosion-proof, 

for safe use in specified hazardous locations. 

They’ll keep your production rates up, delivering full rated horsepower 
under the toughest conditions . . . staying on the job with dependable, 
continuous service that means peak output. They’re the perfect 

pick, for individual machines or for automated lines. 

In the design illustrated, these motors are built in ratings through 100 hp 
in NEMA frame sizes 182-445U. Let your Wagner Sales Engineer show 


T you how this protected pair (or larger Wagner enclosed motors through 
500 hp) gets the job done. Call him, or write us for Bulletin MU-224, 


PAIR...» Wastner Electric Gorporation 


6407 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 


BEARINGS CAN BE RELUBRICATED... SECURELY SEALED FOR LOW MAINTE- 
NANCE... Both ends of these motors have 


running shaft seals to keep the bearings 
clean. Bearing housings are effectively 
sealed to prevent escape of grease. 


HEAVY-DUTY BALL BEARINGS... The ball 
bearings used in these motors are of the Factory lubrication will last for many years 
highest quality, with more than ample under normal service, but openings are 
capacity to provide long, troublefree serv- provided to permit relubrication that adds 
ice under heavy loads. years to motor life under severe conditions. 
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. . LITERATURE 


New 20-ton hydraulic puli- 
er handles hundreds of pushing, 
pulling and pressing jobs. Full de- 
tails contained in new literature 
which is offered. 
205 *Snap-On Tools 


Speed Variators Bulletin GEA- 
7019 contains descriptions of “Thy- 
motrol” drive to machine feed and 
spindle a aperications., reeling equip- 
aes. and other applications. 

General Electric Co. 


Turbines with a totally enclosed 
governor .. . totally enclosed, inde- 
pendently operated safety trip... 
easily replaceable packing & bear- 
ings, etc. Further facts Cat. 200. 
14 *Coppus Engineering Corp. 


Turbine-Driver Low-speed tur- 
bine drives will meet your require- 
ments. Bul. S-140 covers the full 
He Terry turbines and the 
38 *The Terry Steam Turbine Co. 


Handling & Packaging 


Conveyor Belts The Solarfiex is 
designed specifically for handling 
hot materials. Full information on 
this hot-material belt is available 


on request. 
1 *B. F. Goodrich 


Conveyor Drives The unit’s cast- 
in base makes drives adaptable to 
conveyors of all types, agitators, 
screw conveyors, machines, & for 
any other transmission of power. 

*Morse Chain Co. 


Conveyors Data on all types of 
conveyors to meet your materials 
handling needs plus components, 
accessories from stock. Available 
on request. 
92 *The Jeffrey Mfg. Co. 


Equipped Haulers Provides con- 
tainers and service for small fee. 
Brochure describes their service in 
detail. Name of nearest private 
hauler on request. 
26 *Dempster Brothers 


Lift Trucks for fire safety or 
material handling. Bulletin BU- 
638 on DX safety diesel lift trucks 
with 3000 to 8000 lb. capacity is 


available. 
101 *Allis-Chalmers 


Materials Handling The H-25 Pay- 
loader features 2,500 lb. operating 
capacity, power shift transmission, 
torque-converter drive, power- 
steering, etc. Data. 

43 *The Frank G. Hough Co. 


Complete information on 

— modern scales will fit your 
... Whatever your weighing 
sreniedn is contained in Condensed 


Catalog 2001. 
207 *Toledo Scale 


Trucks, Industrial < poanes of 
4 booklets tells how to d out the 
cost of owning and operating in- 
dustrial trucks, includin od propane 
and electric powered o 

07B Exide Industrial. Division 


Vibrating Feeders The feeders de- 
scribed are designed especially for 
iron and non-ferrous ores, coal, 
rock, slag, shale, clinker, gravel and 
foundry sand feeding. 
207C Link-Belt Co. 


*From advertisement, this Issue 
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Chemica! Departme 


and Laboratory Fan Scales do pre 


for final mixing and blending 


the world of medicine . . 
human life... 


their laboratories. 


You’ll see evidence of this 
company’s progress in the choice of 
modern Toledos for fast, accurate 
control at weighing points. Putting 
Toledos in these vital jobs of 
weight-control assures that right 
amounts of drugs and chemicals 
go into each carefully determined 
formula — every time! 


Let us show you how modern 
Toledos will fit your needs equally 
well — whatever your weighing 
problem. Write today for new 
Condensed Catalog 2001. 


TOLEDO SCALE, TOLEDO 12, OHIO 
Division of TOLEDO SCALE CORPORATION 
(Toledo Scaie Company of Canada, Ltd., Windsor, Ont.) 


F) 


TOLEDO 


Headquarters for Weighing Systems 
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alleviate suffering . 
disease. It’s a 94-year tradition at Parke, Davis & Company to keep 
going forward — in research and in methods and equipment used in 


TOLEDO SCALES 
meet PARKE, DAVIS & COMPANY’S 


Critical Standards... 


Parke, Davis & Company brings to doctors and patients wonders in 
. products that help extend the span of 


. and thwart sickness and 


@ Toledo Model 2282 Suspended Platform 
Scale weighs drug materials going 
into batches in the Crude Drug Milling 
Section of the Extract Department. 


Weight-printing Scales » Motor Truck Scales + 
Automatic Batch Controls + Bulk Weighers + Automatic 
Check Weighers + Electronic Lead Cell Scales + 


Counting Scales « Mailing and Parcel Post Scales 








When life hangs by 5/1000 of an inch 


Whether life is long or short depends 
on the proper fit of shaft to bearing. 
Destroy the fit by 5 to 10 thousandths 
of an inch—and you shorten bearing 
life. Therefore Goulds pump shafts 
are ground and polished to within the 
tolerances specified by bearing manu- 
facturers. To insure complete ac- 
curacy, bearing housings are bored by 
a special machine. Careful handling 
when removing and replacing bearings 
in the field will also go a long way 
toward protecting fit and helping 
bearings live to a ripe old age. 


Nuclear nomad of the seven seas 


N.S. Savannah, first atomic-powered 
merchantman, will call at the sea- 
ports of the world as a symbol of the 

ceful use of nuclear power. The 
21,800-ton ship has a _ practically 
foolproof power plant. Its pressurized- 
water nuclear reactor uses uranium 
oxide fuel. Goulds Model 3655 (close- 
coupled centrifugal) pumps the radio- 
active waste water on both bilge 


PAGE 


Goulds news about pumps for process industries 


Now ...1$0-40 to guard against 
corrosion and abrasion 


A stainless of great strength, ISO-40* 
alloy survives under some very harsh 
conditions. Strongly oxidizing nitric 
solutions don’t faze it. It’s a match 
for 50% sulfuric at r.t. [t resists cor- 
rosion, abrasion, high shock. Can be 
furnished with a B.H.N. hardness of 
320, tensile strength of 145,000 psi. A 
pump with an [SO-40 impeller circu- 
lated a slurry of sodium sulfite and 
sodium carbonate for 17 months with 
negligible impeller damage. Speaking 
of pumps, did you know you can get 
Goulds chemical pumps in ISO-40? 


_— trademark of Empire Steel Castings, 
ne. 


and ballast service. The Model 3655 
is available in 23 sizes with capacities 
to 2000 gpm, heads to 400 ft. Pump 
and motor are a single, compact unit, 
easy to install and ready to run. 
Standardization of parts holds down 
inventories. For full details, including 
specifications, construction informa- 
tion and performance charts, write 
for Bulletin 710.1. 


GOULDS @ PUMPS 
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Circulating 
crude 
phthalic 
anhydride 


One company does 
it with two Goulds 
Model 3171’s. Each 
delivers forty gal- 
lons a minute of 
, this sluggish solid 
| (sp. gr. 1.2) from a 
depth of 11 ft. at 
temperatures from 
300 to 525 F. How? 
The discharge pipe, 
. which extends from 
pump through pit cover, wears a 
steam jacket. Temperature stays up 
—phthalic anhydride stays fluid. The 
long pipe has a 3” expansion joint. 
Additional steam-jacketed pumps of 
other and varying lengths give flexi- 
bility to the installation. For details 
on how Goulds Model 3171’s can help 
you move uncooperative solids, write 
for Bulletin 726.2. 





NEW “king-size” vertical... 
capacities to 3160 gpm 


Here are all the details on Goulds 
newest heavy-duty centrifugal sump 
and process pump—the “L”’ size 
Model 3171. Unit available in 316 
stainless and other a alloys. 
Specifications, sectio views, con- 
struction materials, rformance 
curves, dimensions— are clearly 
given in Bulletin 726.2. For your 
copy, write Goulds Pumps, Inc., 
Dept. CE-80, Seneca Falls, N. Y. 





. . LITERATURE 


Heating & Cooling 


Vapor Modulatic water tube 
boilers furnish high or low-pres- 
sure steam (at design pressures up 
to 1000 psi, or even higher). Bul- 
letins offered. 
194 *Vapor Heating Corp. 

Package water tube boilers 
are available in oil and/or gas 
fired types in standard pressures 
of 175,250 and 375 pounds per 
sauare inch gage. Literature. 

13 *Henry Vogt Machine Co. 


Heat Exchanger Tube Brochure 
includes technical information on 
the use of copper alloy tubes in 
condensers and heat exchangers. 
See chart of tube alloys. 

209. Scovill Mfg. Co. 


Heat Exchangers Standard type 
are suitable for a wide range of 
services. Complete guide to the 
selection of a standard heat ex- 
mained is contained in Bul. B-20. 

Struthers Wells Corp. 


Heat Transfer A 20-page booklet 
in three colors gives the properties 
of 6 common vapors, including 
steam, ammonia, and the properties 
of brines. 
209B Chemetron Corp. 


Heat Transfer New Multi-Zone 
Platecoil offers operating pressures 
up to 250 psi in all kinds of tank 
and process heating. Bulletin P 61 
for more data. 

*Tranter Mfg., Inc. 


Heat Transfer Equipment 
on engineering, fabrication and 
erection for guaranteed heat trans- 
fer a is available now on 
request. 
167 *Chicago Bridge & Iron Co. 


Heating & Cooling Coils made to 
your exact specifications to heat & 
cool fluids, to condense gases, to 
evaporate liquids, etc. Information 


on all equipment. 
213 *Marlo Coil Co. 


Heating Systems Aroclor systems 
deliver steady process heat. In- 
formation booklet on Aroclor 1248 
heating systems and guide to heater 
selection offered. 

*Monsanto Chemical Co. 


Kilns, Rotary have all welded 
steel shells, feed & discharge end 
seals, heat recuperating chain sys- 
tems for wet process kilns, im- 

roved kiln feeders, etc. Bul. 1115. 
*Traylor Engr. & Mfg. Co. 


Panelcoil Technical data sheet 
15-60 series gives complete engi- 
neering and cosa data on Dean 
Panelcoil. Price Bulletin 259 also 


available. 
*Dean Products, Inc. 


Steam Jacketed Kettles meet every 

processing and mixing need. Size 

& type for every process or product 

are covered in book of engineering 
one & specification sheets. 

L181 *Groen Mfg. Co. 


The 48-page Book 
contains additional information on 
trap capacity ratings, plus data on 
how to correctly size, install & 
maintain steam traps. 

186 *Armstrong Machine Works 


* From advertisement, this issue 
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(Z2 makes the difference 
pe ii 


Ultimate in convenience—all components accessible on slide-out chassis. 


Thermo Electronic Signaling Controller 


This new, rugged, compact off-on signaling controller is simply designed, 
using proven components, to give you maximum accuracy, sensitivity and 
speed of response, in a minimum of space. 


Available as a potentiometer or bridge type unit. It will automatically, contin- 
uously, dependably provide two position control of any process you require, 
through the use of any DC signaling transducer. Corrective action follows 
almost instantaneously upon detection of even a 1 microvolt signal change. 


Bright Red-Green lights on the panel door signal process condition. The 
instrument needs just 56 square inches of your panel space. 


The Thermo Electronic Signaling Controller incorporates the new high-gain 
relay amplifier which combines high stability with exceptional sensitivity. 
Stability is = 1 microvolt, power gain, 135 decibels. Full amplifier sensitivity 
is used for standardizing. 


Tubes and parts are standard—obtained easily from any electronic parts 

outlet. The potentiometer circuit uses a flashlight battery as its power 
source. Front-set controls 
enable quick setting. Easily 
interchanged ranges, from 
1-100 millivolts, adapt to an 
exceptionally wide range of 
sensing elements. Fail-safe 
action protects expensive 
process equipment against 
transducer, component or 
power failure. 


Solve your two-position con- 
trol problems quickly and 
better with Thermo Elec- 
tronic Instruments. 


Write today for 
15.8” scale has large, easy-to-read numerals. Catalog 51-4 





Thermo Elect rie o.. °25 2225 


In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ontario 
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TURN 
RESIDUE 
INTO 
PROFIT 


CVC Molecular 
Vacuum Stills 


Ever stop to think that the residue ma- 
terial from your commercial separation 
process might contain profitable by- 
products—extra profits that can be re- 
covered when you distill in high vacuum 
with CVC Centrifugal Molecular Stills? 


Here's what some industries have recovered: 
@ Rosin (Abietic Acid) from tall oil pitch 
® Fatty acids from vegetable oil residues 
@ Lanolin from wool grease 
@ Oils and waxes from petroleum residues 

And operating costs of CVC high vacu- 

um stills are less than 1/10¢ per pound 

because of lowered heat input, higher 
yield. 

WRITE for Bulletin 3-1 on CVC high 

vacuum stills. Ask us about the possi- 

bility of additional profits from your 
separation process, and about test runs 
of your samples. 


GUC 


Consolidated Vacuum 
Corporation 


ROCHESTER 3, NEW YORK 
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operate on a true 

balanced pressure principle 
they have only one moving part. 
Offer positive shut-off, high capac- 
pA & rigid peor. Catalog 400. 
Nicholson & Co. 


Steam Traps Catalog FE-310 pro- 
vides information about bi-metal 
thermostatic and float steam traps 
in a wide variety of pressure ranges 
and body patterns. 
210A Farris Engineering Corp. 


ps Thermo-Dynamic 
TD-50’s never block heat transfer 
& they remove condensate & air 
as fast as they collect. Informa- 
tion on Tracer Line Trapping. 
190 *Sarco Company, Inc. 


Instruments & Controls 


Chart Paper A complete listing of 
replacement charts for all makes 
and models of recorders is given, 
with cross references to manufac- 
turers’ model numbers. 
210B Techni-Rite Elec. Inc. 


The IBM 1620 offers 
solid state design, magnetic core 
Storage and high-speed internal 
computing performance. Informa- 
tion about the 1620. 

159 *International Business Machines 


ference held last March at Beverly 
Hills, California contains many 
pepers of importance. 

1 Computer Control Co. 


Controller The complete story on 
the Dynalog Electronic Controller 
with full-scale spans as narrow as 
5 F. is contained in Bulletin 20-10 
which is available. 
172 *The Foxboro Co. 

Controls, Liquid Level Floatless, 
Electrode type are unaffected by 
acids or caustics, unaffected by 
pressure or temperature. A 32-pg. 
catalog gives specifications. 

B217 *Charles F. Warrick Co. 


Electronic Gauge Alcohol, asphalt, 
flour, woo ulp, corn and food 
starches are but a few of the end- 
less commodities that can be meas- 
ured. Information. 

178 *Gilbert & Barker Mfg. Co. 


Flowmeter New gyro-integrating 
true mass flowmeter measures, in 
pounds, fluid streams over wide 
fluctuations in flow rate, density, 
pressure, temp., & viscosity. 

16-17 *General Electric Co. 


Infrared Spectrophotometer makes 
possible high-resolution runs in 
near-infrared wavelength region 
between a and 17.65u. Informa- 
tion in No. 1627. 

103-104i *U.S. Industrial Chemicals Co. 


Meter, Stainless Steel is available 
with Direct Reading, Prin*t-O- 
Meter or Auto-Switch Registers. 
Size 1%”, capacity 100 gpm. with 
most liquids. Bulletin 94/10. 

203 *Neptune Meter Co. 


in any material specifi- 
cations you might want. An 8-page 
bulletin describes more than a 
dozen of the many materials avail- 
able & gives meter construction. 
L185 *Brooks Rotameter Co. 


* From advertisement, this issue. 
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AN EXTRAORDINARY PUBLISHING ACHIEVEMENT OF OUR TIME! 


Here Are the Many 
Fields Covered: 


ACOUSTICS 
AERONAUTICAL 
AIRFRAMES Ais 

AGRICULTURE & SOILS 
ANIMAL ANATOMY 
PLANT ANATOMY 
ANIMAL SYSTEMATICS 
ASTRONOMY 


ATOMIC, MOLECULAR AND 


NUCLEAR PHYSICS 
BIOCHEMISTRY 
BIOPHYSICS 
CHEMICAL ENGINEERING 
ANALYTICAL CHEMISTRY 
INORGANIC CHEMISTRY 
ORGANIC CHEMISTRY 
PHYSICAL CHEMISTRY 
CIVIL ENGINEERING 

“COMMUNICATIONS 
CONSERVATION 
CONTROL SYSTEMS 
CYTOLOGY 

ANIMAL ECOLOGY 
PLANT ECOLOGY 
ELECTRICAL 

ENGINEERING 
ELECTRICITY 
ELECTRONICS 
FLIGHT SCIENCE 
FOOD ENGINEERING 
FORESTRY 
GENETICS & EVOLUTION 
GEOCHEMISTRY 
PHYSICAL GEOGRAPHY 
SURFICIAL AND 

HISTORICAL GEOLOGY 
GEOPHYSICS 
GRAPHIC ARTS 
GROWTH AND 

MORPHOGENESIS 
HEAT 
INDUSTRIAL AND 

PRODUCTION ENGG 
LOW TEMPERATURE 

PHYSICS 
MACHINE DESIGN 
MATHEMATICS 
MECHANICAL POWER 
CLASSICAL MECHANICS 
METALLURGICAL 

ENGINEERING 
METEOROLOGY AND 

CLIMATOLOGY 
MICROBIOLOGY 
MEDICAL MICROBIOLOGY 
MINERALOGY AND 

PETROLOGY 
MINING ENGINEERING 
NAVAL ARCHITECTURE 

AND MARINE ENGG 
NUCLEAR ENGINEERING 
OCEANOGRAPHY 
OPTICS 
PALEONTOLOGY 
ANIMAL PATHOLOGY 
PLANT PATHOLOGY 
PETROLEUM CHEMISTRY 
PETROLEUM ENGINEERING 
GENERAL PHYSIOLOGY 
PLANT PHYSIOLOGY 
SOLID STATE PHYSICS 
THEORETICAL PHYSICS 
PLANT TAXONOMY 
PROPULSION 
PHYSIOLOGICAL AND 

EXPERIMENTAL 

PSYCHOLOGY 
INVERTEBRATE ZOQLOGY 


The Entire Span of Today's Scientific, Engineering 

and Technical Knowledge Encompassed in a Monumental 
Reference Work Containing 8,500 pages of Text, 

a 800 Index Pages, 7,200 Articles and 9,700 Illustrations. 








r new 


SCIENCE and TECHNOLOGY 


2,015 Contributors, including Nobel Prize Winners, Respected Leaders of Research and 
Industry ... Over 6,000,000 Words — from Concise Articles to Amazingly Comprehensive 
Treatments . . . 100,000-Entry Index ...a Wealth of Maps, Charts, Diagrams, 
Drawings, Photographs ... many more than in any comparable work of reference. 


N epoch-marking publishing venture — pro- 
viding up-to-date, authoritative information 
on all the sciences of our day — is being com- 
pleted. The new McGraw-HiLL ENCYCLOPEDIA 
OF SCIENCE AND TECHNOLOGY will make readily 
accessible within its 15 volumes a vast fund of 
knowledge covering hundreds upon hundreds of 
subjects dealing with the whole spectrum of the 
physical sciences, life sciences, earth sciences, 
and engineering. 

This major work fulfills a prime need of the 
scientist, the engineer, the technician — whether 
concerned with pure research or practical ap- 
plications — whether his work is of a design or 
operating nature — whether he wants to review 
or keep abreast of the vastly enlarged knowledge 
of his own field or must bridge the gap between 
his specialty and unfamiliar areas into which 
his work leads him. 


Unequalied in Timeliness, Clarity, Depth 


This unique library makes it possible for you to have 
as near as your office, laboratory, plant, or home an 
all-knowing corps of specialists to which you can turn 
for precise, authoritative information. You can get 
answers to specific questions raised through daily pro- 
fessional activities or simply explore in a random way 
the universe of today’s scientific, engineering, and 
technical knowledge — distilled into 7,224 compre- 
hensive articles. Whatever your own field, whatever 
field your work is related to, you will find it here. 


A Work of Unsurpassed Authority 


The names of the contributors read like a “Who's 
Who” of the world’s scientific community. All are 
recognized specialists — in many instances, articles 
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were written by the very person credited with new 
discoveries and developments in a given field. Among 
them are Nobel Prize Winners and others who have 
distinguished themselves for their original and sig- 
nificant work. 

Nothing comparable in breadth of conception, in 
authority, in usefulness, has ever before been offered 
in a referénce work of this kind. As an all-embracing 
general reference or a practical working tool, this 
Encyclopedia belongs in the home and professional 
library of everyone with an interest in science and 
engineering. An annual Supplement Volume keeps 
it always up to date. 

By reserving your first edition set now, you will 
enjoy the benefit of a special money-saving introduc- 
tory price. Mail the coupon for full details. 


fas MAIL THIS COUPON =~ 


McGraw-Hill Book Company, Dept. CE-8-22 

327 West 41 Street, 

New York 36, New York 

Please send me without obligation your pre-view 
brochure on the new McGraw-Hitt ENCYCLOPEDIA 
or SCIENCE AND TECHNOLOGY in 15 volumes; also de- 
tails of your introductory price offer and terms of 
payment. (No salesman will call.) 


Address 
Chl B Bene. es cccrcedeccccssvbccctcccecessscscese 


State. 
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LITERATURE . . . 


Signaling Controller New, rugged, 
compact off-on signaling control- 
ler is simply esigned, using 
proven components, to give maxi- 
mum accuracy. Catalog 51-4. 

209 *Thermo Electric Co., Inc. 


Pipe, Fittings, Valves 


D-500 is available with 
white, black, yellow or red cover 
for ready visibility as well as tor 
those who require’ color-coded 
fire-fighting lines. Details. 

65 *Goodyear, Industrial Prod. Div. 


Joints, Expansion made from a 

variety of stainless & high alloys 

. for service from 320F to 1200F. 

Sizes range from %” to 35 ft. in 
diameter. New catalog offered. 

200 *Solar Aircraft Co. 


High mae rubber-plastic, 
most economical for average chem- 
icals. Screw or solvent welded 
fittings. Valves % to 2”. Bulletin 
aa is available. 

*American Hard Rubber Co. 


Pipe, Pilot includes a wide range 
of designs that handle a wide range 
of working pressures from 25 to 
250 Ibs. andle a wide range of 
chemicals & abrasives. 

165 *United States Rubber 


Pipe, PVC can handle most acids, 
alkalies, salt solutions and alcohols. 
It’s available in high-impact or 
normal impact in sizes %” to 12” 
in diameter. Information. 

77. + +*Nat’l Tub. Div. of U.S. Steel 


; Pipe & Fittings, Jacketed 
. : veying asphalt, rosin, wax, sulphur, 
“ate ge ie gums, syrups, or other high melting 
; point solid or viscous materials. 
Cat. No. 356 


VO lat 1 le ; B216 ' *Parks-Cramer Co. 


Piping Fluorofiex-TS is available 
in lengths prefabricated to size, 


SLUDGES AND SLURRIES ready to install. Fittings com- 


patible with all standard piping 
systems. Information. 
*Resistofiex Corp. 


...without cloggin 
b8"8 Piastic Plumbing Equipment for a 


...under a low net positive suction head (N PSH ) complete acid and corrosion ae 
Sistant Wa a Ss 


...without gas or vapor binding cinks, traps, pipe. Stings, ate. 


212A The Nalge Co. 


The Lawrence Non-Clogging Top Suction Pump is Swivel Joints for practically all 


designed specifically to handle volatile sludges and petrochemical & chemical services. 
Sizes from %” to 12” diameter in 


slurries. Large clearances through the impeller and steel & from 2” to” 12 diameter in 
casing completely prevent clogging. Volatile gases or aluminum. Catalog. 
vapors liberated at the impeller entrance (the point 155 *Continental-Emsco Co. 


of lowest pressure), are pushed up and out of the way Tube, Commercial Brochure con- 
and can be vented back to the suction tank or ex- tains a General Commercial Tube 
Selector chart for Copper, Copper- 


hausted to atmosphere. Zine series, Leaded Brasses, & Tin 


: * Brasses types of tube. 
This type of pump can operate with a very low Net 2128 Scovill Mfg. Co. 


Positive Suction Head (NPSH) and never become gas i esr nia hai 

: ‘ ube, Finn ufin features one- 
or vapor bound. It is made in all metals and alloys sce cinetraction and offers more 
such as: — cast iron, bronze, stainless steel, Hasteloy, pace, s per foot of tube. Available 
etc. — depending on the material pumped. = Sopa, Cee alloys and alu- 
For further details on Lawrence Non-Clogging Slurry 33-36. ‘Calumet & Hecla, Wolverine Tube 


and Sludge Pumps write for Bulletin 206-4. Tubinc, Stainless Steel 
Matched is available in many 
sizes. grades & types. Additional 
information contained in Bulletin 


TB-1 which is offered. 
LAWRENCE PUMPS INC. 79-) ee Oe wnsor Oo. 


371 Market Street, Lawrence, Mass. 





* From advertisement, this issue 
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SUAINUESS Sulstsll 


HEATING AND COOLING COILS 


py MARLO 





For More Complete Information, Send Coupon 
Attached to Your Letterhead. 


MARLO 





ceoil eco. 
SAINT LOUIS 10, MISSOURI 


Quality Air Conditioning and Heat 
Transfer Equipment since 1925 
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To Heat and Cool Fluids 
To Condense Gases 
To Evaporate Liquids 


Available with ' 


Coil Assemblies Available Up to 48°” wide 
26” deep, 14-feet tube length and Fin Spacings 
of 4 to 10 per inch 


Other Stainless Steel Heat Transfer 

Equipment by Marlo for the Chemical Industry 

COOLING TOWERS © AIR WASHERS 
EVAPORATIVE CONDENSERS 


MARLO COIL COMPANY 
7100 S. Grand Bivd., St. Louis 11, Missouri 


Please send me complete information on the following stainless 
steel Marlo heat transfer equipment. 
( Heating and Cooling Coils () Cooling Towers 


() Evaporative Condensers (0 Air Washers 


NAME 





COMPANY. 





ADDRESS, 





CITY. ZONE__STATE. 











Highly Intimate Blends 
in 1 to 2 Minutes 


Blends while discharging; 
No segregation or flotation 


Sturtevant Rotary Blenders start 4-way 
blending while charging, continue it during 
discharge, thus producing highly intimate, 
even blends of dry and semi-dry materials 
- within 3 to 5 minutes of start of charging. 

Six complete blending cycles per hour 
are common. And Sturtevant’s special action 
produces no particle reduction, cleavage or 
attritional heat — is highly effective yet 
gentle and safe even with explosives. 


Receiving 


Scoops cascade material as 
drum rotates. Movement 
forces material from both 
ends to middle. Thus blend- 
ing is 4-way right from 
start of charging. 





Discharging 


Single gate controls charge, 
discharge. Blending continues 
throughout discharge phase. 
Result is no segregation or 
flotation — highly intimate, 
even blends. 


7 





Self-cleaning, dust-sealed drum; 
one-man accessibility 
Operation of Sturtevant Blenders is self- 
cleaning — drum interiors are completely 
dust-sealed. For inspection of all models, 
one man simply loosens a few lugs to re- 
move manhole cover — quickly and easily. 


Nine standard models with 
capacities to 900 cu. ft. 


10 cu. ft. Sturtevant Blender 
at U.S. Steel Corp.’s new 
Applied Research Labora- 
tory (Raw Materials Divi- 
sion) in Monroeville, Pa. 
This unit handles batches 
up to 500 Ibs. — is ideal for 
pilot work and small runs. 








One of four 450 cu. ft. Sturtevant Blenders at 
Celriver Plant of Celanese Corp. (Rock Hill, 
N. C.). These large units handle up to 20,000 Ibs. 
batches — have a 9-year record of meeting the 
most exacting blending requirements. 


Fully or semi-automatic, or 
manually controlled operation 


Constructed of carbon steel, stainless steel 
or Monel metal, Sturtevant Rotary Blenders 
are engineered to fit each customer’s needs 
— can be supplied with injector sprays and 
any desired control system. 

For more on Sturtevant Blenders, request 
Bulletin No. 080B. (Bulletins also available 
on Mixers, Air Separators, Micronizers, 
Crushers and Grinders.) Write today. 
STURTEVANT MILL CO., 100 Clayton 
St., Boston, Mass. 
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The Maharajah 
of Mygosh, one of the 
world’s wealthiest men, 
reads while riding 
an elephant. 


“It gives my brain a real jog,” he says. But ele- 
phants are expensive, and eat a lot. Besides, all 
that your engineers and managers really need, to 
do more business reading, is an encouraging word 
from you. Remember, a good place to read is a 
good place to think... and if you pay engineers 
and managers to think, encourage them to do more 
reading. Like so many successful men who read 
their “most useful” McGraw-Hill publications, 
they’ll find the best place... home or plant, office 
or hammock. But wherever they read, remember, 
you share in the rewards.* 


“Yes, when they read, you profit, too. 


Write on your business letterhead for a personal 
copy of booklet, “The McGraw-Hill Engineered 
Reading Program,” 


iia a Al 
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Tubes, Seamless Steel...... Heavy wall 
seamless tubes up to 11” O.D. x 
3%” wall. Available in all low 
& intermediate alloy steels & 
austenitic stainless poe. 

40 *The Timken Roller Bearing Co. 


{Sete for blending, milling, con- 
veying applications . . . wherever 
wders or granulations require 

ow control. Product Data Sheet 


18V is offered 
T226 *Patterson-Kelley 


Valve, Plug Gate...... Aloyco “oe 
steel #66: 1200 lb. at 150 F.; 600 
lb. at 500 F. Sizes available % my", 
3”, 1%”. Additional information 
offered. 

168 *Alloy Steel Products Co. 


Valves..... Type F are available flanged 
or screwed, in sizes from %” to 
2 or 3 way design, 150 psi and 
a ratings. Informative Bulle- 

in / 
157 *The Duriron Co., Inc. 


Valves....... Bearing-fixed Flo Ball 
valves are stocked with flanged or 
screwed ends, full or reduced port, 
in standard sizes from %” to 10”. 
85-86 *Hydromatics, Inc. 


Valves...... for the chemical & process 
industries. All kinds available; 
gate, globe, angle, check, “Y”, 
relief, flush bottom tank valves, 
etc. Illustrated literature. 

73 *The Wm. Powell Co. 


Valves...... Non-lubricated Ball Valves 
feature full bore conduits, Teflon 
stem gaskets & seats that are 
sealed from the lading flow. Sizes 
%” through 6”. Catalog 1000. 

29 *W-K-M Div. of ACF Industries 


Valves, Ball...... The full story on the 
complete line of ‘“Double-Seal” 
Ball Valves and accessories is con- 
tained in data sheets. Includes 
facts on materials, sizes, etc. 

95 *Jamesbury Corp. 


Valves, Control...... offer many advan- 
tages such as; minimum parts & 
simplicity of construction in Pneu- 
matic Position unit, adjustable top 


loading, etc. 
99 *The Annin Co. 


Valves, Control...... A copy of an in- 
formal booklet called “25 Ways To 
Be Right’ . . in selecting con- 
tro! ealve is now available on re- 
quest. 
12-i3 *Minneapolis Honeywell 


Valves, Lubricated Plug....... feature 
instant response because piston- 
like movement of plug during each 
lubrication prevents sticking. Cata- 
log 39-1 & prices. 

161 *Homestead Valve Mfg. Co. 


Valves, Solenoid...... Conduit type and 

grommet type. Port sizes 4%” and 

Ten orifice sizes: ,\” 

pH. “4%”. Pressures to 540 psi. 
New bulletin. 

T215 *Marsh Instrument Co. 


Process Equipment 


Blenders, Rotary...... available in nine 
standard models with capacities to 
900 cu. ft. Feature self-cleaning, 
dust-sealed drum. Information on 
Blenders in Bul. 080B 
R185 *Sturtevant Mill Co. 


* From advertisement, this issue. 
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-oofrom MARSH / 





MARSH 


SOLENOID 





Conduit-type Mas ter- 
mite. Grommet-type 
also available. 








Small Solenoid Valves 
that fill a BIG Order 


Designed to meet the need for positive- 
acting tight-seating valves for use on wide 
variety of media, including oxygen, hydro- 
gen, acetylene, etc. 


Two Types: 
Conduit type and grommet type. Port sizes 
1/8” and 1/4” NPT. 


Ten orifice sizes: 3/64” through 1/4”. 


Wide range of voltages: 
Standard with 115 V. A. C. but also available 
in 12, 24, 208, 230, 460 V. A. C. 


Pressure to 540 psi. 

Small, but with more strength in the 
Marsh manner. Coils never overheat. En- 
tire assembly leak tight. Remarkably 
quiet operation. Cleanable without break- 
ing connections. Used in any position. 
Bodies either brass bar stock or 18-8 stain- 
less steel. All moving parts stainless. 
Underwriters’ approved for use on oxygen 


and hydrogen and as safety valves. 


quate 


Dept. 


MARSH INSTRUMENT COMPANY 
24, Skokie, Illinois 


a Division of Colorado Oil and Gas Corporation 
Marsh Instrument & Vaive Co., (Canada) Ltd., 8407 103rd St., 
Edmonton, Alberta, Canada, Houston Branch Plant, 1121 
Rothwell St., Sect. 15, Houston, Texas. 








prevent product mist carryover 


in evaporator 
service 


THE v. D. ANDERSON CO. 


5 IN OF INTERNAT NA 


L BASIC 


1977 West 96th Street, Cleveland 2, Ohio 
[Benen Ren BD Mmenel 2.20) 2 - Vener, | 









FORMS PARTITIONED HEATING UNIT 
FOR SEMI-LIQUID STORAGE TANK 








te a ‘ " 
aa AE a Seca Merton Mai 3 Suita WA 6 ewes Ses 


Dean Panelcoil, becouse of its greater struc- 
tural strength, is ideo! for building into 
equipment as part of the shell, bottom, top, 
or, as shown above, as tank partitions. 

in additi Dean Ponelcoi! is more eco- 
nomical and efficient than old style pipe coil 
and conventional jacketing. It generally costs 
less to install. It takes less room, weighs less 
and gives fast, even heating or cooling. 


Write for Data Sheet 15-60 Series and Price 
Bulletin 259. 











DEAN PRODUCTS, INC. 


1039 Bean St., Bklyn. 38, N. Y. 
STerling 9-5400 











| Backed by 25 Years of Panel Coil Manufacturing 











LITERATURE... 


Centrifuge...... A line of centrifuges 
which offers broad diversification 
and from which the type and size 
best. suited to your particular re- 


uirements can be recommended. 
1 *The Sharples Corp. 
Collector...... The Amerjet will handle 


heavy dust loadings of materials 
of varying nature with a constant 
pressure drop that assures accu- 
rate control. Bul. is 

100 *American Air Filter Co., Inc. 


Collector....... The Mikro-Pulsaire is 
available in new flexible modular 
units designed to meet any re- 
quired capacity however large or 


small. Bulletin 52A-1. 
15 *Mikro Products 


Combustion Safeguards....... An im- 
proved line of automatic firechecks 
and a new design safety blowout 
are featured in a 12-page, two- 
color illustrated Bulletin CS-2. 
216A Selas Corp. of Amer. 


Continuous Processing....... Brochure 
lists agitation, classification, lime 
slaking, straining, centrifuging, 
thickening, filtration, and pumping 
to name only a few. 
216B Dorr-Oliver Inc. 


Cooker-Extruder...... The availability 
of an advance specification sheet on 
a unit design to cook or gelati- 
nize starches and cereal grains for 
— — is announced. 
21 prout, Waldron and Co. 


Crushing...... The 40- e edition of 
the “Handbook of Crushing” is 
very comprehensive, covering the 
four reduction methods and the 
many kinds of equipment. 
216D Pennsylvania Crusher Div. 


ae. a ee 


Demineralizers...... A special section 
devoted to the production of ultra- 
ure water is featured in this cata- 

of mixed-, two-, and four-bed 


demineralizers. 
216E Barnstead Still and Sterilizer Co. 


Drying Systems...... from —60 F to 
400 F., & in capacities from a few 
pounds to several tons are available. 
A new s booklet on drying 
cee is offered. 

-23 *F. J. Stokes Corp. 


Dust Collection System....... includes 
er for every application. 
Electric precipitators, mechanical 
collectors, bag collectors, classifiers, 
etc. Lit. 
96 *Buell Engineering Co. 


Dust Collectors....... Brochure _illus- 
trates the basic structure of the 
“1600” Collector. Handles high 
temperature and abrasive jobs. 

uires almost no maintenance. 
216 Dustex Corp. 


Evaporators...... for all chemicals... 
acids, salts, pharmaceuticals, re- 
covery of industrial waste. Details 
on the complete Buflovak evapora- 
tor line in Catalog 372. 


*Blaw-Knox 
Exhaust Systems...... The systems de- 
scri are fabricated from poly- 


vinyl chloride, polyethylene and 
polypropylene, and provide resist- 
ance for fume han problems. 
216G Industrial Plastic bricators 


Extractors..... Counter-current, liquid- 
liquid extractors for complex 
solvent extraction are described 
in a new bulletin which is avail- 
able. No. 1623. 

103-104g *U.S. Industrial Chemicals Co. 











Viscous Materials FLOW LIKE 








Parks-Cramer 
Jacketed Pipe and Fittings 


You can’t find a better way to 
convey asphalt. rosin, wax, sulphur, 
gums, syrups, or other high melt- 
ing point solid or viscous materials 
than through Parks-Cramer Jack- 
eted Lines. 

Steam, Aroclor, hot oil, or Dowtherm 
in the jacket keeps the product in an 
easy flowing, liquid state. Sluggish 
flow and plugged piping are eliminated 
as full jackets heat the product faster 





Write for Catalog No. 356 


Parks-Cramer Company 
FITCHBURG 13, MASSACHUSETTS 


and more efficiently than by any other 
method. 

Valves and fittings are stocked in 
semi-steel, with Ductile Iron, Ni-Resist, 
bronze, aluminum, carbon and stainless 
steel on order All standard types of 
jacketed fittings are made from 14” 
to 8” line sizes. Jacketed plug valves, 
2- and 3-way, ‘“‘Y”’ valves, strainers, 
check valves and relief valves are also 
made in sizes noted 
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PROFESSIONAL SERVICES 





E. J. CORELL 
ENGINEER 


Chlorine—Soda Ash—Perchiorethylene 
Pigments and Related Products 
Design—Reports—-Operation 
42 Rose Blvd. Tele: Akron, O. TE 64271 
Akron, Ohio 








THOS. HENDRICKSON, D. Sc. 
Ore Testing Consultant 


Process Development—Project Supervisor 
Plant Effici and Imp Studies 


815 19th Street 
Golden, Colorado 





Phone: 
CRestview 9-3695 








THE KULJIAN CORPORATION 


Consultants @ Engineers @ Constructors 
Chemical @ Industrial @ Process 
1200 N. Broad St. Phila. 21, Pa. 
Offices Throughout the World 








PETER F. LOFTUS CORPORATION 
Design and Consulting Engineers 


Electrical « Mechanical ¢ Structural 
Civil « Nuclear ¢ Architectural 
First National Bank Building 
Pittsburgh 22, Pennsylvania 














FOSTER D. SNELL, INC. 


Chemical & Engineering Consultants 
Research, Process Developments, Pilot Plant 
Studies. Plant Design. Location Stu - 
struction Supervision. 
Equipment Design. P 
dling Studies. 
29 W. 15th St. 


Start-up & Operation. 
ackaging & Materials Han- 
Cost Analyses. Trouble Shooting. 

WA-4-8800 New York 11, N. Y. 
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. LITERATURE 


Filter...... Freedom from blinding is 
one of the several ways the new 
EimcoBelt filter is greatly extend- 
ing the ee of vacuum filters. 
Bul. F- 

Cover *The Eimco Corp. 


Filters...... Bulletin 76023 is designed 
to show the need for wall-mounted 
filters and then describes them 
in a four-page two-color brochure 
| technical data. 

217 Ronningen-Petter Co. 


Filter Press...... can be wo ye gga — 
any type of plates, made of virt 
ally any material to handle any 
filterable mixtures & most filter 
media. Details | 2 catalog. 
41 D. R. Sperry & Co. 


Hammer Mills...... feature extra heavy 
manganese steel liners & breaker 
plates, oversize shafts, massive 
parts & reinforcements. Facts in 
catalog. 

27 *Williams Patent Crusher 


Impactors....... Full description of 
Pennsylvania CDL Series Impac- 
tors, as well as other Pennsylvania 
Reversible Impactors contained in 
Bulletin 6018. 

42 *Pennsylvania Crusher Div. 


Lectrodryers....... Type BWC Lectro- 
dryer works with gas generators to 
dry controlled atmospheres. Data 
sheets on metallurgical gas drying 


installations. 
188 *Pittsburgh Lectrodryer Div. 
Mill, Vertical...... offers wide appli- 


cation to a great variety of chem- 
icals, pigments, food products, etc. 
Bul. #78 gives detailed information 
on superfine pulverizing. 

112 *Combustion Engineering Inc. 


Molecular Vacuum Stills..... Operating 
costs of high vacuum stills are 
less than 1/10¢ und because 
of lowered heat input, higher yield. 
Bulletin 3-1. 

210 *Consolidated Vacuum Corp. 


Plastic Pall Rings...... are injection 
molded in four sizes: %”, 1”, 
1%”, and 2” in polypropylene (and 
on special order in rigid PVC or 


re : 
*U. S. Stoneware 


Process Equipment...... Bulletin con- 
tains product description and spec- 
ifications on the line of laboratory 
and production blenders, vacuum 
tumble dryers, and other equip. 
217B The Patterson-Kelley Co. 


Process Equipment....... Steam traps, 
temperature regulators, and heat- 
ing specialties are all listed in this 
12 page condensed catalog of de- 
tails and dimensions. 

Sarco Co. Inc. 


Process....... Tilustrated brochure de- 
scribes the Carlile Processes. In- 
cludes flow diagrams of Phosphoric 
Acid Plant and Ammonium Phos- 

hate Plant. Bul. No. 160. 
17D J. C. Carlile Corp. 


rea Equipment...... Votator is 
used for continuous polymerization 
reactions in numerous installations. 
Packaged Votator pilot systems 
are now available. Details. 
151 *Girdler Process Equip. Div. 


Purifiers....... Hi-ef prevent valuable 
particles from leaving evaporators 
& concentrators. Data on 13 types 
of purifiers, separators, mist ex- 
tractors, scrubbers. Manual 803. 
B215 *The V. D. Anderson Co. 


* From advertisement, this issue, 
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scores AT AMERICAN ALKYD! 





Sampling Valve Installation 





problem; since the ram forces every 
bit of resin back into the kettle . . 
not a trace of resin remains in the 
valve to prevent the flow of succeed- 
ing Samples.” 
Says FRED GREEN, Plant Supt., 
American Alkyd Industries. 


VALVES, INC. 
Nicolet Ave., Florham Park, N.J. 
Mixing Units « 


“Just a note to let you know how 
satisfied we are with Strahman 
Sample Valves . . With the original 
valves. .a residue of resin remained 
in the valve. The Ram Type 
Strahman Valves . . overcame this 





Write for 
literature 


Drain Valves * Sampling Valves * Spray Nozzles «+ Liquid Level Gauges 





we 


ARRICK 


LIQUID LEVEL CONTROLS 






give you all 
these advantages! 


No moving parts in the liquid © Easy 
to install © No adjustments necessary °* 
Unaffected by acids or caustics ® Un- 
affected by pressure or temperature ® 
Standard 2&3 pole units listed by U/L 


Two pole control shown above 


YOU CAN USE OUR CONTROLS FOR: 


~~ - — 
®@ Storage tanks 

@ Volumetric Metering 

®@ Waste sumps 


Write for 32-page 
Catalog which gives 
complete specifications 





@ Single & Multiple pumps 
® Motor & solonoid valves 
®@ High & low cutoffs 

Special controls to & alarms 


custom requirements 


CHARLES F. 


ARRICK 


1961 W. Eleven-Mile Road 
Berkley, Michigan 
Telephone JOrdan 4-6667 


COMPANY 





1960 217 





INSULATION 


Styrofoam insulation on pipes and equipment maintains temperature and humidity for processing blood and pharmaceutical products. 


STYROFOAM” prevents condensation 
. .. helps maintain exact temperatures! 


In the production of pharmaceuticals, temperature and hu- 
midity are frequently critical . . . and sanitary requirements 
can’t tolerate dripping pipes. That’s why Styrofoam* was 
chosen to insulate pipes, ducts, even blowers in five separate 
cooling systems in a new Ortho Pharmaceutical Corporation 
installation at Raritan, New Jersey. Functions of the five 
systems range from maintaining efficient, low temperatures 
in cold storage rooms, to keeping one special processing 
room at exactly 80°F., with only 15% relative humidity. 
Because Styrofoam resists penetration of water and water 
vapor, moisture does not get to the pipes to form an icin 
condition. This prevents condensation and dripping. In addi- 
tion, moisture does not destroy the low “K” factor of Styro- 


foam, thus assuring permanently high insulating efficiency. 
And Styrofoam cannot rot nor deteriorate—has no food value 
to support plant or animal life. 

The light weight of Styrofoam (only 2.4 ounces per board 
foot) helps designers by reducing the dead weight load on 
pipes—and speeds installation. 

Dow supplies Styrofoam to the expert fabricators listed 
below, who shape it into standard pipe and vessel coverings 
and also make segments of special shape and thickness. 
Check with the nearest fabricator for full information. Or, 
write THE DOW CHEMICAL COMPANY, Midland, Michigan, 
Plastics Merchandising Department 1650A K8-22. 


DOW'S REGISTERED TRADEMARK FOR ITS EXPANDED POLYSTYRENE 


Pipe and Vessel Covering Fabricators 


DAL-ViR INC., Elkhart, Indiana ° 
KRANSCO MANUFACTURING COMPANY, South San Francisco, California 
Kansas City, Konsas ©  STYROFORMICS, INC., Somerville, Mass. «© 


THE DOW CHEMICAL COMPANY -e 
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FIBROUS GLASS PRODUCTS, INC., Hicksville, L. 1, New York 
MMM, INCORPORATED, Houston, Texas = 
STYROPLASTICS, INCORPORATED, Minneapolis, Minnesota ¢ 


. GLO-BRITE, Chicago, IMlinois e KENNEDY INDUSTRIES, Los Angeles, California 
ROBINSON INDUSTRIES, Coleman, Michigan ©  STYRO FABRICATORS, 
TUFFLITE PLASTICS, iNC., Ballston Spa, New York 


MIDLAND, MICHIGAN 
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LITERATURE .. . 


Rotary Steam Tube Dryer Infor- 
mation on this type dryer con- 
tained in catalog taat is available. 
Also contains data on other press- 
ing, eauaaneeg & cooling equip. 

B226 *Davenport hine & 
Foundry Co. 


Pumps, Fans, Compressors 


Com A wide variety of 
esigns of compressors in sizes 
up to 5,000 horsepower and for 
pressures up to 15, psig. Motor 
or steam drive. Information. 
20-21 *Chicago Pneumatic Tool Co. 


Compressors Complete separation 
A em iggy and crankcase protects 
os uct. Quiet, long lasting cush- 
ned disc-type —, steel valves. 

fy VE-100 and VE-102. 
*Corken’s Incorporated 


The SRL pumps are now 
available in gland type with posi- 
tive water seal. In all sizes & 
capacities for a wide range of 
aati i oe 

nver Equipment Co. 


mps Complete information on 
con Model 3171 can help you move 
uncooperative solids is contained 
in Bulletin 726.2 which is available. 
208a *Goulds Pumps, Inc. 


Model 3655 is available in 
23 sizes with capacities 2000 
gpm, heads up to 400 ft. Pump & 
motor are a single, compact unit. 


Bulletin 710.1. 
208b *Goulds Pumps, Inc. 


Ability to resist corrosion 
& ability to move liquids economi- 
cally & dependably are combined 
in these pumps. Information in 
Bulletin B-1b. 
28 *The LaBour Co., Inc. 


Pumps, Chemical Bulletin 212 de- 
scribes a DBR rubber lined 
jumps. is type pump is available 

7 sizes for capacities up to 2000 


SI9A 1 Biron Sensi Inc. 


Pumps, Progressing Cavity 
ge catalog discloses the complete 
ine of progressing cavity pumps 
and application data on possible 
uses of the pumps. 
219B Moyno Pump Co. 


Pumps, Proportioning Feed pre- 
cisely metered fluids or slurries in 
all ratios with controlled process 
variables. Bulletin covers 100 series 
and 200 series 
R181 *American Meter Co. 


Pump, Suction designed specifi- 
cally to handle volatile sludges & 
slurries. Details on non-clogging 
slurry & sludge pumps contained 
in Bulletin 206-4. 

212 *Lawrence Pumps Inc. 


Pump, Sump & Process Specifica- 
tions, sectional views, construction 
materials, performance curves, di- 
mensions are all clearly given in 


Bulletin 726.2. 

208c *Goulds Pumps, Inc. 
Pump, Vacuum Complete infor- 

mation about the new Series H 

Microvac pump is available. Also 

a free vacuum slide calculator is 


offered to you. 
187 *F. J. Stokes Corp. 


* From advertisement, this issue. 


CHEMICAL ENGINEERING—August 22, 


Services & Miscellaneous 


Alkaline Electrocleaner containing 
chelating agents has been intro- 
duced for heavy-duty anodic clean- 
ne ho heavily soiled steel. Infor- 

nm in No. 1628. 
103- 104). °U, S. Industrial Chemicals Co. 


Chromatograph Brochure _ tells 
how A RAD automatically 
provides a gradient of an in- 
finite number of points of eluting 
material change rather than pla- 


teaus. 
219C Technicon Chromatography Corp. 


A 20-page list of 
references spannin the years 
1930-1960, giving authors and pub- 
lications for re rs on -ray 
analysis is ava 

9D Philips Electronic Instruments 


— Fastenings These two-color 
looseleaf pages list lockwashers, 
a chloride fastenings, soft- 

hammers, screws, and all 
sizes of hex nuts. 
219E Nylogrip Products 


Package Plants Verano oxygen 
& nitrogen simultaneously plus a 
new type package Refrigeration 
Unit. Available in large & small 
sizes. Information available. 

173 *Independent Engineering Co., Inc. 


Publication Sample copies of a 
human relations program’s publica- 
tion, THE AN TOUCH, are 
available with additional informa- 
tion on the complete program. 
219F National Business Aids, Inc. 


Refining A very informative 16- 
page brochure describes a new $30 
lion copper refinery which has 
an annual capacity of — tons 

of 99.9+ per ane = fo cand 
219G logg Co. 


Respiratory means New bulle- 
tin shows full line of canister-type 
masks and a canister selector table 
for the 62 most common industrial 

as and vapor hazards. 
19H Willson Products Div. 


Steam Reforming Process 
process offers high-yield ammonia 
lants. New booklet contains de- 
iled engineering and economic 
data on steam reforming process. 
25 The M. W. Kellogg Co. 


Technical Furniture This new 
142-page catalog covers a complete 
line of metal laboratory furniture, 
fume hoods, plumbing and elec- 
trical fixtures. 

2191 Kewaunee Tech. Furn. Co. 


Variable Programming Systems 
automation of chemical analyses & 
procedures in clinical & biochemis- 
try. Units include indexing, trans- 
fer, storage, centrifuging, etc. 

103-104f *U.S. Industrial Chemicals Co. 


Water Conditioning This data sheet 
discusses how the determination of 
steam sodium content has pee 
the causes of turbine and su 
or al deposits, undetected be a 

2193 Betz Laboratories, Inc. 


Well Water Systems Bul. 100 gives 
general facts & information on 
systems, pumps, drilling & allied 
services & equipment. Also special 
water well drilling, service work 


ao. 
45 *Layne & Bowler, Inc. 
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EMPLOYMENT 
OPPORTUNITIES 


Additional Employment Opportunities 
on Page 220 











ENCYCLOPEDIA EDITOR 


Excellent opportunity for man with academic 
or journalistic background in physics or 
chemistry who wishes a career in publish- 
ing. We are looking for a permanent 
Encyclopedia Editor to rewrite articles and 
handle liaison with top men in the aca- 
demic and industrial fields. Unusually at- 
tractive working environment in Charlottes- 
ville, Virginia, the perfect setting for 
gracious living in a University atmosphere. 
Liberal benefit program and relocation ex- 
pense allowance. 


Please send resume and salary require- 
ments to: 


McGraw-Hill Encyclopedia 

of Science and Technology 

Box 3757 University Station 
Charlottesville, Virginia 








WANTED 
GENERAL MANAGER 


for integrated 
SULFURIC-PHOSPHORIC- 
FERTILIZER PLANT 
in Southwest 


Challenging opportunity with successful 
growing company. Degree in chemical 
engineering or equivalent. Process and 
cost control experience with proven abil- 
ity for efficient management. Attractive 
company benefits. Write in confidence, 
stating educational background, experi- 
ence and salary requirements. 


P-4902, Chemical Engineering 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 














SENIOR 
PROCESS ENGINEERS 


Permanent cmplepenae with an expand- 
ing ny. llent advancement 


opportunities os men with at least 10 
years experience in process design of 
petroleum and petro-chemical plants. 
Send detailed resume to: 
G. VICTOR HOPKINS 
ARTHUR G. McKEE & CO. 


2300 Chester Ave. Cleveland 1, Ohio 




















DEVELOPMENT CHEMISTS 
$11,000 TO $13,000 

Progressive multi-plant organization seeking pro- 
motable type man with adh, rubber, fiber, plastic 

or polymer exp. to assume the responsibility of a 
free rein in initiating and developing new ideas. 
Client assumes all expenses. 

MONARCH PERSONNEL 

28 East Jackson Chicago 4, Illinois 
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EMPLOYMENT OPPORTUNITIES 





PRODUCTION 
ENGINEERING 


Opportunities available in Production 
Engineering for graduate Chemical Engi- 
neers with 3-10 years experience in project 
work. Experience in compressed gases or 
low temperature desirable. 

Positions involve all phases of Project 
Engineering from economic studies 
through equipment procurement, installa- 
tion and operations start up and offer 
opportunities for advancement to manage- 
ment in production or engineering. Some 
travel required. 

Resumes submitted will receive our 
prompt attention and will be maintained 
in confidence. 


Personnel Department 


LIQUID CARBONIC DIVISION 
GENERAL DYNAMICS CORPORATION 
135 South LaSalle Street 
Chicago 3, Illinois 








SALES ENGINEER 


Outstanding opportunity for Engineer ex- 
perienced in Liquid Filtration. Knowledge 
of Water & Chemical Field desired. Relo- 
cate Buffalo, N. Y. Position as Factory 
Representative to work with National Sales 

rg E. tential for quali- 
fied man. Profit Sharing and Insurance 
Program—Salary commensurate with ex- 
perience. 

Write D. F. Anspach, Sales Mgr., 
industrial Filtration Division, 
R. P. ADAMS Co., Inc., 
Box 145, Kenmore Station, Buffalo '17, N. Y. 














TECHNICAL DIRECTOR NEEDED 


Southern firm in oilseed processing. 
agricultural chemicals and fertilizers 
needs well-educated, experienced tech- 
nical director. Engineering degree de- 
sirable. Salary commensurate with 
ability. Small town near city. 

Write, giving educational back- 
ground, experience, age, family status 
and picture. 

P-4917, Chemical Engineering 
5620 N. Michigan Ave., Chicago 11, Ill. 














ADDRESS BOX NO. REPLIES TO: Box No, 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. O. Box 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post Bt. 





POSITION VACANT 


Viny! Compounder: For electrical wire com- 
pounds. Strong capability and leadership re- 
quired to handle full range p.v.c. wire coating 
product development and control. Company 
expanding; offers fine growth opportunity, 
good salary and benefits. Metropolitan area. 
Reply to P-5061, Chemical Engineering stat- 
ing experience. 


POSITION WANTED 


Member, A.1.M.E., 51, 20 yr. exp. supervisor, 
plant operation & maint. in lime, clay prod., 


compressed gas mfg.; also exp. as corporate | 





CLASSIFIED eee Sf 


EQUIPMENT SEARCHLIGHT 








CE’s Searchlight spots the big bargains in used, resale 


and rental equipment. 


Check this issue’s listings— 


most complete in the field—for items you need now 











ANSWER 


to Worthington 
“Hidden Value” 


Puzzle on Inside Back Cover 


The fictitious “hidden value” is Adjust- 
able Roller Main Bearings. The design 
of any balance opposed compressor 
makes roller bearings impractical from 
o int ce standpoint. Worthington 
balanced opposed compressors use 
centrifugally cast sleeve bearings which 
can be removed for inspection or main- 
tenance without disturbing the crank- 
shaft or removing the connecting rod 
from the frame. 











AGITATOR—S/S w/10 HP xpl. proof 2 spd motor, 
3” shaft x 6’ long w/propeller—1 HP Lightnin’ 
1150 RPM 

SCREENS—12” x 72” S/S Ajax—20 x 84, 20 x 
96 Rotex—3 x 5, 3 x 10 Tyler Hummer 


FEEDERS—S/S Vibrating 41% x 24, 24 x 72 
Syntron—Hardinge B Constant Weight 


MILLS PULVERIZING—3 HP Sturtevant 00—10 
HP Mikro 2 TH—30 HP Raymond—5SO HP 
Mikro 3 TH w/Mikro Collector (unused)}—100 
HP Jeffrey 36 x 42—250 HP non-cl 
HP Penna. SXT 14. 


DRYERS, ROTARY-—24” x 22’, 3’ x 24’, 4’ x 40’, 
5’ x 50’, 6’ x 30’, 7’ x 58’ all w/motor drives 

DRYER, VACUUM ge ding shelves 59” x 
78", total area 356 sq. 


BRIQUETTING MACHINE—Komarek Greaves, 11/16 
x 45/16 x 4%” dies w/feeder, motors, etc. 


LAWLER COMPANY 


Durham Ave. Liberty 9-0245 Metuchen, N. J. 











officer. Prefer position with small company | 


where versatility is of maximum advantage. 
PW-4896, Chemical Engineering. 





DON’T FORGET 
the box number when answering advertise- 
ments. It is the only way we can identify 
the advertiser to whom you are writing. 
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CIRCLE A ON READER SERVICE CARD 


WIRE US COLLECT! 
RAYMOND ROLLER MILL 


5 Roll High Side Model 5057. Oil Jour- 
nals, Raymond Exhaust Fan, Double 
Cone Separator. Motors Included. 


Priced To Sell 


CikCLe B ON READER SERVICE CARD | 





. 
Equipment Wanted 
DORYER—Continuous Apron Conveyor type. Tota! 
drying area approx, 250 sq. ft. Apron construction, 

stainless steel. 
HAMMER MILL-—#53 Mikro or equivalent. 
MIXER-—Double arm, blade tilting type. 300 gal 
working capacity. Steam jacketed, 40 H.P. Stain 
less steel construction. 
ROTARY AIR LOCKS —&8”—12”". 

ele 4' x 10° Jacketed. Chrome Man 


STAINLESS REACTOR a. size 66” x 8°. Must 
be built for 100 PSI pressw 

3 STAINLESS STEEL CONDENSORS 200 to 400 
sq. ft. of tube surface. 

Please include price information with full particu 
lars in the first letter. Indicate if you own the 
equipment and where it is available for inspection 

W-4919, Chemical Engineering 

Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 
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INLESS STEEL TANKS 


24” x 45”, 10 gauge, 400 PSI, type 
304, 4" pipe thread each end. NEW, 
$300 value, $99.50. Size 82” x 18”, 
16 gauge, $14.50. Case of 8, $14.25, 
F.0.B. Baton Rouge, Louisiana. 
illinois Mtg. & Supply Co. 
1829 S. State, Chicago 16, Illinois 
CIRCLE D ON READER SERVICE CARD 


SLURRY Anges eamaapa 











mps. 
CAP. PACITY: 80-350 
40-120 Ft., MOTOR: 10 HP, TEFC, 
1200 RPM CONDITION: Good—used 
COMPLETE SET SPARE PARTS 
weOeTAL PROCESS EQUIPMENT CO. 
Goodfellow Bivd., St. oe Mo. 
Phone: EV. 5-4321 
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ECH SPECIAL 
Abbe Eng. Jacketed 5’ x 6’ Ball Miil, 
chrome manganese steel. Price $2750.00. 


EQUIPMENT CLEARING HOUSE, INC. 
111 33 Street Brooklyn 32, N. Y 








SOuth 8-4451—4452—8782 
ERRNO MEEPS TT CS ETE EB 
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Your Inquiries to Advertisers 
Will Have Special Value... 


— for you — the advertiser — and 
the publisher, if you mention this 
publication, Advertisers value 
highly this evidence of the publi- 
cation you read. Satisfied advertis- 
ers enable the publishers to secure 
more advertisers and— more ad- 
vertisers mean more information 
and more products or better serv- 
ice—more value—to YOU. 
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EQUIPMENT SEARCHLIGH, 


Z eee || 


READY EQUIPMENT SEPARATORS Sharples C-20 and C-27 a -D-Hydrator, 316 S.S. 
Kee Saale: Serese: E31: Bird 18,°x28". Solid Bowl, Continvovs, 316 3.5. 

oa Bird 32’ x 50°’, Solid Bowl, Continuous, 316 

— € HT-46 ’ 

From Your |FIRST| Source t—Megnetic, Carpe, Mi-218.. Sharples PY14, PN14 Super-D-Canters 316 S.S. 

" 1——Magnetic, Exolon type D-1A, 3. Tolhurst 26° susp. Rubber imperforate Basket. 

Sparkler Filter; 560 sq. ft. 5 —-seenatie Carpco, MI-4 18. Fletcher 48 Suspended 316 S.S. Perforated 

é Basket. 
BIRD 48” Suspended Centrifuge Plow 1—6 cu. ft. Yuba bucket. Sharples #16, 304 S.S., 3 HP_motor. 


Discharge; 30 HP. 2 Speed Motor innBenmeaing Depetering.& Stacking REACTORS-—EVAPS 
Unused Farrell Birmingham 2 Roll CLASSIFIERS = ETC. 


. 4 mn 1—Akins Spiral 24” dia. , ee, 
Mills 14 , x 30 ‘. Top Cap; each 2——Carpceo Dewatering Spiral DS-12. Pfaudier, 30 gal. Jacketed, Agitated Reactor with 
with Uni Drive. Others. ee gine Condenser and Receiver. 

Settling’ 15” 650 gal. 304 S.S. Reactor with 100 sq. ff. 


1—Settl , 
Extruders by Royle, NRM, Allen. ‘acannon Bayonet Heater. 


Devine Vacuum Chamber Dryers 1—Double fan Carpeo FC-2924. 1400 gal. Glaw-Knox, steel, jacketed, agitated 
° —Single fan Carpco 24. e . 
from Lab. Size to Double Door 20 CONCENTRATING TABLES 550 sq. ft. Buflovak mone! single effect Evapo- 
Shelf No. 36. 1—Wilfley No. 6 rator. 
NVEYORS +eoe! 
Bartlett & Snow Jacketed Batch ow Ta” belt, 35’ 6” Barber-Greene. ~—— = TSS ee OS ae. 
Mixer 49 cu. ft. 6’ x 21”; Scraper 120 belt! 31-0". 6". gal. nickel clad Mixing Tank, 125% nickel 
i i in- DRYER 
Pfaudler Evaporating weed in Stain 1—Hardinge Co. XFO, 36” dia. x 13’. 500 gal. 304 $.S. Mixing Tank with nickel coiis. 
less or Glass Lined; several sizes up ELEVATORS 4000 gal. Haveg Vert. Tank 8’x12’. 
to 6’ diameter. —— x ” Pashets ; prot ry i ~*~ Tanks 10’x13’. 
—Elevator, 22’-6” centers jal. Stainless Pressure Tank, 5’x10’, 90+ 
2 Double Chamber Stokes Impreg- Elevator, 23’-6" centers 12,000 eel hori , Y’, 90% 
cnlae S08" come - 9 oriz. steel Pressure Tank, 7°6x36’, 
nators; #5648. 1—Elevator, 29/21" cantuns PR an Ky Heat Exch 1220, 786, 536, 370, 
ee 23.7" centers ainless Hea i 
Baker Perkins Heavy Duty Double eee oon ceetars erage «By pc amed 
Arm Jacketed Units, 300 gal., 200 Dea today sony pt al oo Falls Industries 100 sq. ft. Karbate Condensor. 
gal., 100 gal. Others. {—Flevator, 23’-6” centers BO" ns Se Pe baie Ca0 Celene, 
ae ‘ 1—6” x 4” Buckets 
Day Cincinnatus Stainless Jacketed 3——Elevators, 34’-6” centers $s tucttend Hina Seki we 00. & 
i 2—El tors, 26-2” centers + 2. . tf. 
Double Arm Mixer, 300 gal. —a— F Oliver 6’ dia. Horizontal Filter, 316 S.S. 
2 Horizontal Type “C’” Versators; 1—-Sebaffer 20” x 6’ aae S x oe Rotary Vacuum Precoat Filter. 
: —10"x 44" a 5. sq. ft. 304 S.S. Auto-Jet Filter. 
316 Stainless. * Jacketed Steel Ball Lewfigrgeo, RE--69, 19! dis. Oliver 5’3’’x8’ Steel Rotary Vacuum, vaportite 
Mills; up to 54” x 42”. 41GS i housing. 
i IP lain Lined Pebbl ening. deagrinen, Piasee type. PS Singin Oliver 3’ x 2’ 347 S.S. Rotary Vacuum Filter 
Nl, 12” x 12” : : ar : 
International Porcelain Line e e Pa i 10” x 10” Feinc 5‘x6’ Stainless Steel Rotary Vacuum Filter. 


1—Pan American six cell, 


” 


Jackson & Church Vertical Auto- LGu-Yube tool, 42% x 42” 
clave; 41” x 54”; Jacketed! 300 Sera wil 

gal.; quick opening. ra ar tye e Hardinge XL-2, 
Condensers and Heat Exchangers ab- “Tair Tyler Hun ype 38, 3° 
solutely the BIGGEST STOCK met Coe ee ee 
Stainless Steel Columns and Towers cS ie 

Tablet Presses by Stokes, Colton, 1—Vibrating, Tyler 5. sil type 38, 
Kux; many Models in Rotary and jt Bed 

Single Punch; all sizes WRITE HU 4-7601 WIRE 


2—Allis Chalme ors low head, single deck, 


Mills, 8’ x 8’ motorized with 50 HP 1—Yuba Mineral, model J-1, 2 cell, +10 Sweetiand Filters, 27 leaves, 4° centers, 


250 sq. ft. 


DRYERS 


Buflovak Vacuum Shelf with 20—60’’x80’’ 


shelves. 


Devine Vacuum Shelf with 19—59’’x78” shelves. 
Devine Vacuum Shelf with 10—40’’x43” shelves. 
Buflovak 42'x120’, atmospheric double drum 


Dryers, complete. 


Devine 4’x9’, single drum, atmospheric. 

Buflovak 3’x10’ Rotary Vacuum Dryer. 

Baker Perkins 5'6’’x6" Rotary Vacuum Dryer. 
Buflovak 5° x 30’, 3’ x 7'6” Rotary Vacuum 


Dryers 316 S.S. 


Stainless Crystallizer or Pan Dryer MACHINERY CENTER, Inc. Louisville Rotary Steam Tube 6’x25’, 6x50’. 
250 gal. 85” x 24”, Jktd. Agitated 1201 W. 6th West, Salt Lake City 10, Utah — 8x50’ Stainless Steel lined Rotary 
. . r 
Louisville MONEL Rotary Steam Tube Ratan Dryers 34x30’, 4’xd0’, 6'x50’, 6'x60", 
Dryer; 54” x 35’. , 7’ x80" seb x87". ear yar ane 

ra f 
Struthers Wells STAINLESS Drum ylo x ainless Steel Rotary Dryer. 


) Link Belt, 7°5’’x25’, 6'4°’x24"’, S.S. Louvre Dryers. 
Dryers; 5‘ x 4’ and 5’ x 10’. Nickel us 


¢ ~ Atmos. Tray Dryers, 16 shelves, 40x24 
Plated Dri Drums 4’ x 4’. 2 colloid Mills 40 HP EX. PR. P&S 10’ wide Apron Conveyor Dryer 48’ long. 
2 MONEL Reactors, 2800 Gal. with 


Dowtherm 225 KW 
Turbine Agts. Jktd. 1754 ASME. Stokes R Tablet Baker" Perkins 100 gal jacketed "Tithte win 
Struthers Wells Type 316 $/S$ 2000 50 gal. S.S. Autoclave 2000 Ibs. pressure 30 H 
Gal. Jktd. Agtd. Reactors. NICKEL 
Clad Reactor; 7’ x 11'6”. 


3 gal. $.S. Autoclave 2000 Ibs. pressure = Forties Hy png teen Vouble. oe od 
Lancaster STAINLESS Lined Rot. Re- 
actor; Jktd. 50’ x 17’4”. STAIN- 


BBB PPP PDD PPD 


PR PePePd ddd added edad ad ad ad add 


in i tt 





: “ ’ " Baker Perkins 9 gal. jacketed 304 $.S. double arm. 
Vuleanizer 60” x 9 125 Ibs Day ‘Cincinnatus’ double arm, 250 and 100 gal. 
LESS Vac. Still 755 Gal. Stainless steel Ball Mill z Se. Snpeen tateneive Mixer. 
Proctor & Schwartz finned drum driers jones . .S. Granulating Mixer 82 gals. 
14 STAINLESS Pressure Tanks 700 MISCELLANEOUS 
MACHINECRAFT CORPORATION Farrel Birmingham, 8” x 16”, 2 Roll Chrome 
we, ghee: ve = ae fe Newark 5, N. J. Mi 2-7634 Abbe 2¥2" x 3° porcelain lined Pebble Mill. XP 
ehmann ma amators; (—PAPAAPAPLPALPPPLP PPP PPP. motor 
Lined; 32” x . CIRCLE H ON READER SERVICE CARD Raymond 10’ dia. Single with Separator. 
+5 Mikro Atomizer with motor and cyclone. 
Oliver Dorrco NICKEL Rot. Vac. Fil- Swenson Walker Continuous Crystallizers, 24’’x30’ 
uf ‘ ‘, ‘ ‘ sections. 
ter; 6’ x 3’; MONEL 3 x 2 . 316 Stainless Steel #24 Rotex Sifter, 20” x 64”, Quadruple deck. 
Oliver Precoat Pressure Filter STAIN- HIGH PRESSURE REACTORS 22 Rotex Sifter 40’ x 56’ double deck. 
LESS STEEL 5’3” x 8’. FEINC SS. 7855 gal Vert Autoclaves, 900% WP, 600% Jacket +81 Day Roball Sifter 40’ x 120’ single deck. 
1—5600 gal Horiz, 6 compart. 6 Agitators, 600 Partial jh — Send for Complete Circular 
Send for FIRST Facts a A gal Horiz, 3 compart. 3 Agitators, 800% Ask About Our Rebuilding Services 
WP. ‘ , 4 TEXAS OFFICE: 4101 San Jacinto Street, 
Houston 4, Texas — Tel.: JAckson 6-1351 


Sweetland #2 all stainless Steel jacketed Powder Mixers, 225 and 350 cu. ft. 
Gal. 5’ x 5’; Bottled Cover, Manhole 
800 Wilson Ave. (East of Doremus) Plated Mill. 
tainly "STAINLESS Twin Bantam Mikro Pulverizers, S.S. 
Rot. Vac. Filter 6’ x 6’. With Turbine Agitator ae es gaa and Duiron Centrifugal Pumps 
FIRST MACHINERY CORP. a a a Rv 
ACHE Y "MACHINER’ BRIL EQUIPMENT CO. 








Patterson 6’ dia. Conical Blender 15 HP. 
2 Stainless Lined 11,000 Gal. Pres- 
ISH, IS! Mikro, Pulverizers, 3 H 
Shell Blenders; 30-150 cu. ft. 1310p 4 ON TERMS! No.1 Ball & Jewell Rotary Cuter. 
1—728 gal (Same as above) 1" 
35-61 JABEZ ST. 


33°4010) 6m 4. um i) N Y 
; PNEWARK 5, NJ. 
STerling 8-4672 : MArket 3-7420 


OE OR 
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EQUIPMENT SEARCHLIGHT 


FOR “IMPOSSIBLE” BUDGETS 


9—Lee 150 gal. S.S. Steam Jacketed 
Kettles. Complete w/covers. 

15—S.S. Tanks. 250-350-750 and 1000 
and 1250 gal. In Stock. 

l—-Harris 6’ dia. S.S. Evaporator. 
C/with Barometric Leg & Pump. 


2—Tolhurst 48” dia. perf. S.S. bask. 
Centrifuges, Mtr, Brake & Plow. 


5—Rotary Flame Dryers. 2-6 x 35’: 2-6 
x 50’; 1-6 x 7 x 60. 4” shell. 

1—Louisville 54” x 30’ Monel Rotary 
Steam Tube Dryer. 

2—Selectro 2 x 6’ Enclosed S.S. Single 
Deck Shaker Screens. 

2—Jeffrey Flex Tooth Crushers. 1-36 x 
36, and 1-24 x 20. 


For immediate quote, wire or phone collect—GA 1-1380 
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suspended centrifuge, per- 


1-S!. 


rubber lined 
4M orated basket. wk: 
mikroe 4-TH, 3-TH 2- 
Devine #11 vac shelf dryer 


120", 
Rotex sitters ao” x 8”, ww" x 


§ MACHINERY CORP. 
N.Y. HY-9-7200 


1 and 2 


cma & PROCES 
50-52 9th St., Brooklyn 5, 





ND 
P.O. Box sata Sta. 
COLUMBUS 19, OHIO 
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G/;) CHEMICAL 
7g EQUIPMENT 
DIVISION 


RAYMOND 5057 HI SIDE 5 ROLL MILL. 
FAN, SEPARATOR, CYCLONE, & MOTORS. 
Raymond 3 Roll #3036 Hi-Side Mill 
Buflovak 18 Shell Vacuum Shelf Dryer 
1000 sq. ft. Stainl Heat Exch 

Tolhurst 40” S.S. Center Slung Centrif. 
Fletcher 40” Susp. Steel Centrifugal 
Sweetland #12, #10, #7 Filter Presses 

30 Gal. S.S. Jktd. Autoclave 1000 PSI Int. 
Shriver 30’’x30” P&F 36 C.I. Chambers 
Nooter 750 gal. Steel Reactor 300 PSI 
Traylor 8’ x 11° Ball Mill 

Allis-Chal. 8’x60’x5¢"" Welded Rotary Kilns 
Vulean 6’x124’x12" Rotary Kiln 

Link Belt 502-16 Roto-Louvre Dryer 

8’ x 80’ Rotary Dryer 316 S.S. 

4’ x 47° & 4 x 3’ Rotary Dryers 
Louisville 6’x50’; 6’x25’ Steam Tube Dryer 
Condensers 100 to 5000 sq. ft. Steel; Admir. 
Dixie #5060 Mogul Hammermill 

Raymond #50, #40 Impact Mills 


SEND US YOUR SURPLUS LISTS 


HEAT « POWERS. 


60 E. 42nd St., New York 17, N. Y. 
310 Thompson Bldg., Tulsa 3, Okla. 


OO Ca SRN ERNE SENET Se REAM 
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LOEB OFFERINGS 


Autoclave: 50 gal. Struthers Wells, st. st. 
Centrifugal: Tolhurst 20’ st. steel (New). 
Centrifugal: AT&M 60” st. st. perf. 
Concentrating Table: Deister #14, 5’ x 8’. 
Dewaterers: Davenport 3A, bronze hd. 3 hp. 
Disintegrator: Rietz RD18P, 75 hp. 
Dryers: Devine 2 x 4’ vac. drum, st. steel. 
Dryer: Bowen lab. spray, st. steel. 
Dryer: American atmospheric 24 x 48’. 
Dryer: Devine #7 13-shelf 60” x 7°. 
Dryer: Stokes vac. shelf 22—44x40". 
Evaporator: Buflovak st. st., 94 sq. ft. 
Filter: Oliver precoat 12 x 2” st. steel. 
Filter: Eimco st. st. drum 16” x 12”. 
Filter Press: Shriver 24” St. steel. 
Heat Bushengess: 400 sq. ft. st. st. tubes. 
: Tri-Homo #10, #4. 
Kettles: st. ae with and without ag. 
Dopp 150 gal. dbl. act, agitator. 
Mills: Mikro Atomizer 5MA, st. steel. 
Day 3-roll high speed 14 x 30”. 
Mixers: Dbl. and sgl. arms sigma blade. 
Dry Powder, various sizes. 
Pumps: Rotary, gear, centrif., vacuum. 
Screen: Ro mode! 41 st. steel. 





Vacuum Pan 42” and 72" stain. steel. 


MODERN U 
REBUILT 
MACHINERY 


Baker Perkins, Day, W. & P. Heavy Duty 
Mixers, 2/2 to 136 gal. caps., Jacketed and 
Unjacke’ 

Stokes 90-D Automatic Stainless Steel Tube 
Filler and Closer. 

Pneumatic Seale High Speed Automatic Car- 
toning Line with Feeder, Bottom Sealer, 
Top Sealer, Wax Liner, interconnecting 
conveyors. 

Standard Knapp, A-B-C, Ferguson and Ceco 
Case Sealers. 

WRAPPERS: Package Machinery, Hayssen 
— 9 rit Scandia, Wrap-King, all sizes 


mode 

Stokes Model DD-2 coomy Tablet Machine. 
Also Models R and RB-2 

Werner & Pfleiderer 3,000 gal. and 3,500 gal. 
Jacketed Double Arm Xa 

Day 50 gal rless Pony Mixer. 

Colton 6 ft. Diam. Stainless Steel Pan. 

Stokes & Smith Model G1, G2, HG84, HG87, 
and HG88 Auger Powder Fillers. 

Raymond “O” Pulverizer. 

Mikro Pulverizers, Bantam, 1SH, 2TH, 3TH 
and 4TH. 

Fitzpatrick Comminuters. 


Complete Details and Quotations 
Available on Request 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St. 167 No. May St. 
New York 12, N. Y. Chicago 7, Iilinois 
CAnal 6-5333 SEely 3-7845 


COMPRESSORS 


No better values at any price 


M 1500 PSI 6% 3%4-1%x7 CP. TCB3 
150 HH 6x7 Ing. ES-1 
1 6%4- “G: \- 11/16x9 1R- Es3 
Pst re, 6c w 
PSI 7x7, Ing. ES, CP & Joy 
B%4qxt2 ne age TRS-4T 


. % orth, C 

10%2-7%-3%ext3 1R-ES3 

11-5xt! CP TCB-2 

1R ESH2 (New) 12-6xti 

i belly 4 Lh ec. P.T. 

11%. ye a Wh 102 
8-Chic. P.T. 


23x 


=< 
Ses 


b+ p—4~ 4 
=a=oe 

isizizizl Itititicizisisis) 
a AAA AAA AAA 


= 
— 
a 

ZSSE “STS ETzZz= 


388 


P 
2950 CFM 100 PSI 19x30x30x19x24 Ing. XPV 


AMERICAN AIR COMPRESSOR CORP. 
Chem. Road, North Bergen, N.J. UNion 5-1397 





CIRCLE T ON READER SERVICE CARD 





IMMEDIATE DELIVERY 


MIXER: Baker Perkins yA 17 200 Gal.; W & P 
20 gal; J. H. Day 75 
$: 1,500 A totally enclosed, 15 PSI 
Int.; 3,800, 4,500 and 6,500 Gal. S/S lined. 
MILLS: Fitzpatrick Mod D 6 S/S; Mikro 2TH; 
Prater 009; Rietz Disintegrator Mod RD 18 P. 
HEAT EXCHANGERS: Foster Wheeler from 79 to 
520 sq. ft. heating surface, type 316 S/S tubes 
& crown sheets. Priced to sell. 
CENTRIFUGE: Tolhurst 20°’, type 
316 S/S hydraulic drive. 


AARON EQUIPMENT CO 


9370 Byron Street 
Schiller Park, Illinois 
Gladstone 1-1500 
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FOR SALE 
Reaction kettles 
Synthetic Resin Units 


1—18,000 tb. one = with agitator coils, 
“‘Selas’’ gas heating 
unit. t—18,000 Ib charge, “stainless with agitator 
coils, Pw nd ete. heated by a ‘‘Trent’’ electric 
jacket. 

1—10,000 Ib. charge stainless with agitato coils, 
condensors, recei er etc. jacketed for ‘‘Arochior’ 
electric heater. All kettles in equal to new con- 
dition and being replaced by larger units by new 
resin manufacturer. 

Write 


FS-4920, Chemical Engineering 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 
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Mixers: 200 gal. B&P #17, VI/M dbl. arm 
Mixers: 200 gal. B&P dbl. sigma blade 
Agitator Mixing Tanks, Steel & Aluminum 
Evaporators, 250 ton Swenson, acid bath 
Sperry Filter Presses—Hent Exchangers. 
GENERAL MACHINERY & EQUIP. CO., INC. 
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VALUES GALORE—BUY NOW 


Patterson Jack. Ball Mill 5’ x 6’—25 HP. 

Spiral mes 10002 to 30002 Capacity. 

Raymond 36” Whizzer Air Separator. 

Rotocione Size 16, T708 w. 

Sturtevant 2 x 6 Open Dr. Lab. Crusher 5 HP. 

Jeffrey Traylor 8.S. Double Deck Vib Soreen 30” x 
68”. 


Shriver 30” C.1.F.P. 30 Ch. 1” cake. 
= 3036—High p. -¥ Mill. 


ap. 
* or 


We buy your surgiue. Send us your inquiries. 


THE MACHINERY & EQUIPMENT CO. 
Used Div., HARING EQUIPMENT com. 
91-93 New Jersey R.R. Ave., Newark 5, N. J. 
Market 2-3103. 
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1715 East 8th. K.C. Mo. Victor 2-0018 


SPECIAL 
BUFFALO 32” x 90” 
DOUBLE DRUM DRYER 

SEND FOR LISTINGS 
STEIN EQUIPMENT CO. 


107—8th STREET BROOKLYN 15, N. Y. 
Sterling 8-1944 
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JUST PURCHASED! 


2—Davenport 8’ x 60’ rotary dryers, 7/16” welded shell, complete 

2—Louisville 7’ x 70’ rotary kilns, 2" welded shell, 1952, complete 

1—Patterson 6’ x 10’ pebble mill, porcelain, jacketed 

1—Buflovak 700 sq. ft. T304 SS single effect forced circulation evaporator, com- 


plete, with pumps, etc. Like new! 


1—Buflovak 5’ x 30’ T316 SS rotary vacuum dryer, complete, late model 
2—Buflovak vacuum shelf dryers: 110, 98 sq. ft. 





STAINLESS STEEL TANKS 

: 1—17,650 gal. horiz., T316 SS, 9 x 35’, 4034 WP 
1—3700 gal. vert., T304 SS, 6’ x 17’, VAC. 
1—3300 gal. vert., T304 SS, 6’ x 14’ 
3—2750 gal. vert., T316 SS, 7’ x 8’, 50+ WP 
1—2500 gal. vert., T316 SS, 7’ x 7’, 70% WP, Agit. 
2—2300 gal. vert., T316 SS, 7’ x 8’, Agit. 
4—2250 gal. vert., T316 SS, 7’ x 6’, 70+ WP, Agit. 
1—2100 gal. vert., T316 SS, 6’ x 10’ 
1—1900 gal. vert., T316 SS, 6’ x 8’, VAC. 

12—1750 gal. vert. hoppers, T304 SS 


AMERICA’S LARGEST SELECTION OF ROTARY DRY- 
ERS & KILNS — 41 UNITS IN STOCK. SEND FOR 
ILLUSTRATED CIRCULAR + 860A 





MIXERS 
60—200 gal. Baker-Perkins, sigma, jkt. 
1—150 gal. Baker-Perkins, sigma, jkt. 
3—100 gal. Baker-Perkins, sigma, jkt., 25 HP 


1—100 gal. Baker-Perkins #15-UUMM, disp. blades, 
100 HP, jkt., comp. cover, motorized tilt. 


1—100 gal. J. H. Day, sigma, T304 SS, 10 HP 

3—75 gal. Day Imperial, dispersion 

2—50 gal. W & P, sigma, jkt. 

1—20 gal. Day, sigma, jkt. 

1—Robinson 49 cu. ft. ribbon mixer, jkt. 
1—Patterson 6’ dia Dbl. cone blender, 69 cu. ft. 
1—Sturtevant #9, 150 cu. ft. rot. blender, UNUSED 
1—Worthington 70 cu. ft. rotary blender 
1—Robinson 2 cu. ft. conical blender, st. st. 
1—Mueller T316 SS contin. mixer 


CENTRIFUGALS—FILTERS 
3—Sharples #C-27 T316 SS Super-D-Hydrators 
2—Sharples #C-20 T316 SS Super-D-Hydrators 

30—Sharples #:AS-16V Inconel Super Centrif. 
1—Bird 32” x 50”, T316 SS 
2—Bird 24” x 24” type CH monel, horiz. 
1—Tolhurst 48” dia. susp., T304 SS perf. 
6—A.T.&M. 40” dia. susp., T304 SS, 40 HP 
1—Bird 40” dia. susp., steel, imperf. 
1—Tolhurst 26” dia., susp., steel, perf. 
1—A.T.&M. 12” dia., susp., T304 SS perf. 
1—Oliver 5’3” x 8’ rotary vac. filter, UNUSED 
2—Oliver 5’3” x 3’ rotary vac., T316 SS, ASME 
1—Niagara #510-28, 510 sq. ft., T316 SS filter 
1—Niagara #53-36, 53 sq. ft., T304 SS filter 
2—Sperry 30” “NI-RESIST” P. & F. filter presses 


CLOSE OUT! 
CHEMICAL PLANT—ORANGE, TEXAS 


1—Struthers Wells 3500 gal. T316 SS jkt. reactor 
2—Vulcan 96” dia. T316 SS bubble cap columns 
1—Vulcan 72” dia. copper bubble cap column 
1—Vulcan 48” dia. T304L Column, 1003 WP 
2—Sharples C-20 T316 SS Super-D-Hydrators 
1—17,650 gal. T316 SS horiz. tank, 9 x 36’ 
1—Struthers Wells 630 sq. ft. T316 SS evap. 
5—800 sq. ft. T316 SS heat exchangers 

2—1450 sq. ft. T316 SS heat exchangers 
3—Worthington 160 ton steam-jet vac. refrig. units 


MANY MORE ITEMS 
SEND FOR ILLUSTRATED CIR. +1259A 


PHILADELPHIA 22, PA 


Phone POplar 3-3505 


PE R RY EQUIPMENT CORPORATION 
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EQUIPMENT SEARCHLIGHT . 





LIQUIDATING 


Ten Million Dollar Chemical Plant 


NORTH JERSEY AREA 


Type 316 Stainless Steel Equipment 


“THE GELB LIQUIDATOR” 


By Popular Demand . . . This GELB GIRL was selected to 
announce all GELB liquidations for 1960. If you have a plant 
or any equipment that you would like to handle with her . . . 
just give her a buzz . . . at MUrdock 6-4900. 








7—Alloy Fabricators Type 316 SS pressure vessels, 4500 
gal., complete with agitators and drives, 45 psi. 




















2—Alloy Fabricators Type 316 SS, 4500 gal., jacketed reactors, 


complete with agitators and drives. 
2—Alloy Fabricators Type 316 SS, 1000 gal., jacketed kettles, 
¥%" material throughout. 
12—Whitlock Type 316 SS pressure vessels with coils, 270 gals. 
3—Whitlock Type 347 SS pressure vessels with coils, 300 gals. 
3—Type 316 SS mixing tanks, 6000 gal., complete with agitators 
and drives. 
8—Acme Type 347 SS settling tanks with cone bottoms, 1000 gal. 
1—2600 gals, Type 316 SS vertical vacuum receiver. 








3—Vertical Type 316 SS activated carbon absorbers, 5’4” 
dia. x 16’. 

















1—Struthers Wells 75 gal. Type 316 SS 500 Ib. pressure vessel 
ASME code National Board. 

2—Project fabricators type 316 SS vacuum receivers, 160 gals. 

2—Ptfaudler 500 gal., glass lined jacketed kettles. 

1—Ptfaudler 20 gal., glass lined vacuum receiver. 

1—Haveg, 500 gal., vacuum receiver. 

2—Aluminum horiz. 5000 gal. storage tanks. 

5—Pfaudler horiz. glass lined storage tanks, 5000 gals. 

1—Pfaudler vertical glass lined storage tank. 5000 gals. 








4—Rukber lined horiz. storage tanks, 5000 gals., working 
pressure 45 lbs. 
16—Rubber lined vertical storage tanks, 4500 gals., work- 
ing pressure 45 Ibs. 

















2—Rubber lined vertical storage tanks 2500 gals, working pres- 
sure 45 lbs. 
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11—Patterson-Kelley type 316 SS condensers, 75, 84 and 235 
sq. ft. 

4—Type 316 SS packed columns, 18” x 11'7%", working pres- 
sure 45 psi 

2—Shriver 18” x 18” SS plate and frame filter presses, 10 
chambers. 

5—Shriver 42” x 42” wood plate and frame filter presses, com- 
plete with hydraulic closing device, 30 chambers. 








7—Buflovak Type 316 SS jacketed rotary vacuum dryers, 
5‘x30’, complete with 25 H.P. explosion proof motors 
and drives 




















3—Type 316 SS Ter-Meer continuous type centrifuges 4’ dia. 
bowls complete with motors. 


3—Readco stainless steel] horizontal blenders, 450 cu. ft. work- 
ing capacity, complete with 75 HP motors 


3—Mikro model 3 TH stainless steel pulverizer, complete with 40 
HP explosion proof motors 


1—Mikro SS bantam pulverizer, model CF, complete with % HP 
explosion proof motor. 


3—Gruendler SS, lab size, pulverizers. 

3—Nash, Model TS-12, vacuum pumps, with mot 

1—Stokes Type 316 SS, jacketed, rotary vacuum dryer, 2’ x 3’. 
14—Copper jacketed mixing kettles, 3500 gal. each. 
14—Copper jacketed rotary vacuum dryers, 8 x 10. 
5—American type 316 SS blower model MD, size 27”. 
1—Fuller Type 316 SS, airveying system. 


1—Aldrich Groff type 316 SS hydraulic triplex pumps. size 
2%" x 4” at 500 PSI. 


1—Quimb7 type 316 SS twin screw pump with 10 hp variable 
speed drive. 


100—Stainless steel centrifugal pumps, all makes and sizes. 


2—Powell type 316 10” hydraulically operated flanged and gate 
valves. 


2—Tyler type 38 tandem SS Hum—-mer screens, size 42’ x 9'8”. 
3—Williams type 316 SS hammer mills with 100 HP motors. 
3—150 gals. type 316 SS jacketed kettles. 

3—200 gals. type 316 SS jacketed kettles. 
12—Type 316 SS cyclone separators, 52" x 10’8” overall. 


500 Tons of type 316 stainless steel pipe, fittings, and valves, rang- 
ing from 2” to 6”. 


500 Tons of structural steel. 
50—Stainless steel and aluminum hoppers, all sizes. 
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PLAN for the Future 
with low-cost, high quality 


CHEMICAL PROCESS 
EQUIPMENT 








1—Williams 4 roll Comet size mill, complete with all 
auxiliary equipment 

1—General American 7’ x 40’ rotary dryer, %” welded 
shell, complete 

1—Sharples type 316 SS Super-D-Canter, Model PN-14. 

1—AT&M type 316 SS suspended type centrifuge complete 
with 26” perforate basket, plow and motor 




















AUTOCLAVES, KETTLES AND REACTORS 


2—Monel 2500 gal. jacketed autoclaves, 175# jacket, 175# 
internal pressure 

1—Pfaudler 200 gal. glass lined jacketed reactor, complete with 
anchor type agitator and drive 

1—Struthers Wells type 316 SS jacketed reactor, 2000 gal., com- 
plete with agitator and drive 

1—Van Alst 250 gal. SS jacketed kettle, complete with SS column 
and condenser 

2—Blaw-Knox $00 gal. steel reactors, complete with double motion 
agitators and drives, 50# jacket, 50# internal 

1—18,000 gal. aluminum storage tank 


DRYERS 
2—American double drum dryers, 42" x 120”, ASME N. B., com- 
plete with drives and motors 
1—Hersey stainless steel rotary dryer, 3’ x 16’ 
1—Allis Chalmers SS 6’ x 50’ rotary dryer, complete 
10—Allis Chalmers rotary dryers, 6’ x 50° and 7° x 60° 
3—Link Belt steel roto louvre dryers, Model 207-10, 310-16, 604-20 
1—Stokes Model 59DS steel rotary vacuum dryer, 5° x 30’ 
2—Louisville rotary dryers, 8’ x 50’, stainless steel 
1—Buflovak SS jacketed rotary vacuum dryers, 3’ x 15’ 
3—Buflovak steel jacketed rotary dryers, 3’ x 15’, 5’ x 20’, 5’ x 35’ 
1—Traylor 4’ x 40° rotary dryer 
1—Western Precipitation Corp. S.S. pilot plant spray dryer, 
Type N-2 
1—Bowen SS pilot plant spray dryer 


FILTERS 
3—Dorrco rubber covered filters, 6’ x 2’ 
12—Sweetland #12 filters with 72 SS leaves 
1—Niagara SS filter, Model 510-28 
1—Olliver type 316 SS rotary vacuum filter, 4’ x 5’ 
1—Oliver horizontal filter, 3° 
1—GATX SS pilot plant filter, 2° x 6” 
10—Shriver plate and frame filter presses, 12” x 42” 
1—Shriver aluminum 30” x 30” P&F filter press, 30 chambers 


CENTRIFUGES 


7—Western States 40” type 316 SS suspended type centrifuges 
complete with perforated baskets, plows and 40 HP motors. 
Year built 1953 

1—AT&M 48” SS suspended type centrifuge, complete with plow, 
motor and imperforate basket 

1—Fletcher 48” center slung SS centrifuge, complete with per- 
forate basket and motor 


THE GELB Saneaseenl 1960 


4—Tolhurst 40” center slung rubber covered centrifuges, with 
perforate baskets and motors 

2—Fletcher 40” center slung rubber covered centrifuges with per- 
forate baskets and motors 


MIXERS 


1—Cleveland SS double cone blend 
drive and motor 

2—Sturtevant #7 dustite rotary batch blenders, NEW 

15—Robinson type 304 SS horizontal blenders, 255 cu. ft. 

1—Baker Perkins Size 20, 2000 gal. double arm jacketed vacuum 
mixer with double naben blades 

1—Baker Perkins Size 16, Type UUEM. 150 gal. jacketed double 
arm dispersion type mixer, complete with compression cover 
and 100 HP motor 

2—Baker Perkins 20 gal. SS. jacket vacuum double arm mixers 

1—Baker Perkins Size 4, laboratory mixer, sigma blades, 1 gal. 
total capacity 

1—Banbury #1 mixer, chrome plate rotors, with 50 HP motor 

1—Stokes SS granulating mixer, Model 21 J 


MISCELLANEOUS 


1—Vulcan SS bubble cap column, 4’ x 25 plates 

1—Badger type 316 SS bubble cap column, 42” dia. with 11 trays 
1—Badger type 316 SS bubble cap column, 36” dia. with 8 trays 
1—Struthers Wells type 316 SS heat exchanger, 330 sqft. 
1—Condenser Service type 316 SS heat exchanger, 350 sq. ft. 
3—Badger type 316 SS heat exchangers, 500 and 600 sq. it. 
1—Downington type 316 SS heat exchanger, 750 sq. ft. 
2—Swenson type 316 SS vacuum crystallizer, 3'6’x12’, 2’x12’ 
3—Williams type 316 SS hammermills, Model AK 

1—Sprout Waldron Model 501-D pelleter 

1—Ross 6” x 14”, 3 roll paint mill, complete 

1—Stokes #412F vacuum pump, complete 


, 85 cu. ft. complete with 











2—2000 gal. type 304 SS vertical storage tanks 

1—Richmond Engineering type 316 SS 40 cu. ft. horizontal 
double ribbon blender 

cp ak \ aca steel rotary pressure precoat filter, 


ars amaiperieg Carpenter 20 heat exchangers, 125 
Sq. ft., 
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P-K SOLIDS FLOW INDEX OF | 
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ACF Industries, Inc. 


Allied Chemical Corp. 
General Chemical Div 
Nitrogen Div 
Solvay Process Div 

Allis-Chalmers 

Alloy Steel Products Co 

Aluminum Co. of America 
Rome Cable Div 

American Air Filter Co 

American Cyanamid Co 

American Hard Rubber Co 

American Meter Co. 
Pump Division 

American Optical Co 

Anderson Co., V. D 

a Annin Company 

Armco Steel Co 

Armstrong Machine Works 


Babcock & Wilcox Co. 
Tubular Products Div 
Bailey Meter Co 
Baldwin-Ehret-Hill 
Becco Chemical Division, 
Food Machinery & Chemical 


Corp. 63 
Belmont Packing & Rubber Co. 171 
Bethlehem Steel Co 94 
Bird Machine Co 
Bishop & Co. 

Platinum Works, J 
Blaw-Knox Co. 

Buflovak Equip. Div 
Brooks Rotometer Co 
Buell eres Corp. 

rge 


VALVE 
ae 


“AS LOW AS $96.00 


Install this compact P-K valve for blending, milling, conveying applica- 
tions — wherever powders or granulations require flow control. All parts, 
including neoprene liner, are interchangeable and easily replaceable in 
field. Precision machined. 

Among accessories — air actuator, 90° rotation; adapter to fit P-K 
valve to existing equipment; plastic bag adapter; positive pressure of 
vacuum tight cover. Sizes 6”, 8”, 10”, 12”. 

Send for Product Data Sheet 18V — today. 

Buffalo Co 


Patterson - Kelley 
Cambridge Wire he Co 


Chemical and Process Equipment Div., East Stroudsburg, Penna. Carlson, Inc., G. 

iia apa es ER REE Ceilcote Co. 

Celanese Corp. of America 

Chicago Bridge & Iron Co 

Chicago Pneumatic Tool Co.... 

Combustion Engineering Co. 
Raymond Division 

Consolidated Vacuum Corp..... 

Continental-Emsco Company, a 
Division of Youngstown Sheet 
and Tube Company 155 





Advertising Sales 
Representatives 


I Tis ni bd 5k nie Fs EEF A. S. Reed 
350 Park Square Bidg., HUbbard 2-7160 
Chicago 11....Gene Davis, J. M. Rodger, Jr. 
520 N. Michigan Ave. MOhawk 4-5800 
Ce 98 oii on Silo dink vienckeoua L. J. Biel 
55 Public Square SUperior 1-7000 
Dallas i Robert T. Wood 
Vaughn Bidg., 1712 Commerce 
Riverside 7-5117 
WO Tro ves a cea dhed eeeenaan John Patten 


‘‘DAVENPORT”’ Rotary 


DAVENPORT 


Steam Tube Dryer 
§’-Q”’ x 50’-0’’ 


Another “DAVENPORT” Steam Tube 
Dryer ready for shipment. This unit will 
operate on spent distiller’s grains in one of 
the larger distilleries in Kentucky. 


PRESSING DRYING 
relate} 


COOLING Equipment 


Continuous DeWatering 
Presses 


ROTARY ORYERS 
Steam Tube, Hot Air 


1700 Broadway 
Detroit 26 


856 Penobscot Bidg. 


Frankfurt/Main 


85 Westendstrasse 


2 Place du Port 


london EC4.......... 
95 Farringdon St. 


los Angeles 17 


1125 W. Sixth St. 


Alpine 5-2981 
M. Crowe, Jr. 


Chas. 
WOodweard 2-1793 


Stan Kimes 


Michael R. Zeynel 


jobapene E. E. Schirmer 


John B. Uphoff 
HUntley 2-5450 


New York 36, R. G. Frederick, A. L. Gregory, 


Let cur engineers consult with you on your Pressing, 
Drying and Cooling problems or send for our catalog “A” 
For quick reference consul) your Chemical Engineering 
Catalog. 


DAVENTORE waeunye Aup 


DAVENPORT IOWA, U. S. A. 


Pelale mm Olla-\4 mm aie John R. Emery 
ieccecoeani 500 Fifth Ave. OXford 5-5959 
Philadelphia 3............ E. M. Schellenger 
6 Penn Center Plaza LOcust 8-5330 
I Me i 06 aires 4-0-o-0 nine G. S. Ryan 
4 Gateway Center EXpress 1-13-14 
San Francisco 4 Scott Hubbard 
68 Post St. DOuglas 2-4600 
J. M. Rodger, Jr. 
JEfferson 5-4847 


Atmospheric 
DRUM DRYERS 
ROTARY COOLERS 
Water and Air 
Ss 
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Eimco Corporation....Second Cover 
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Refining Co 
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Fake en HEAT EXCHANGERS 


General Electric Co 

Gilbert & Barker Mfg. Co 

Girdler Process Equip. Div. 
Chemetron Cor 


Goulds Pumps, Inc 
Groen Manufacturing Co 


Harshaw Chemical Co 
Hayes, Inc., C. 
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nion Carbide Corp 
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Hooker Chemical Corp..... 
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Hydromatics, Inc 


Independent Engineering Co.... 173 
International Business Machines 159 


Jeffrey Mfg. 
Johns-Manv 


Kendal Con Polvken STANDARDIZED 
‘od e * 
for Quick Delivery 


LaBour Company 
Lawrence Pumps, Inc 
one & —, Inc 
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tolin Diakaae Corp Best laid plans for the construction of a new plant or 
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a ; - delivery of all items of tubular equipment. 


Nash Engineering Co 
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Union Carbide Corp 4 
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THE FINEST FILTERS ARE / 
MADE WITH “U.S.” FABRICS \3@% g: 
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ORLON NYLON 
DYNEL VEREL POLYPROPYLENE 


*Union Carbide’s Modacrylic Fiber **Eastman’s Modacrylic Fiber tDu Pont’s Acrylic Fiber 
U. S. Rubber engineers filter fabrics to the most exacting require- 
ments. Besides offering maximum chemical and heat resistance, they 
provide high abrasion resistance, efficient cake retention-and-dis- 
charge properties. Write, wire or phone your specific requirements to 
Industrial Textiles Department at any of the following sales offices: 


« aE RS ORL yO alte saith 
Glendale, California Chicago Heights, Illinois New York 20, N. Y. 
102 N. Brand Blvd. P.O. Box 461 1230 Ave. of the Americas 
CHapman 5-5961 SKyline 4-3116 Circle 7-5000 
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Textile Division 


US United States Rubber 
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WILL YOUR NEXT BALANCED OPPOSED COMPRESSOR 
HAVE ALL OF THESE “HIDDEN VALUES”? 


No, it won’t! Even if you choose a Worthington compressor, you'll get 
only 23 of the 24 “hidden values” pictured below. (Just to pique your 
interest one is fictitious. For identification of the phony feature, see page 2?(). ) 

Compressors should be evaluated on performance, we think you'll agree. 
But performance is determined by factors which aren’t easily checked against 
service conditions and data. These are the factors we call “hidden values.” It 
will pay you to evaluate these values the next time you specify a compressor. 
Worthington Corp., Clinton Street and Roberts Ave., Buffalo 5, N. Y. 36-8 








WORTHINGTON 


OPTIC COMPARATOR WIRE ALIGNMENT FACTORY ASSEMBLY 
is used to check con- during assembly us- of intercooler and 
necting rod bolt ing electronic equip- interstage piping re- 
threads for uniform ment minimizes field duces installation 
angies,leadandform. alignment problems. problems and costs. 


9 ~~ 


COMPOSITION TEST 
determines constitu- 
ents of molten iron 
in each ladle before 
any casting is poured. 


; 3 
ANALOG/COMPUTER 
simulates wide range 
of actual operating 


conditions for opti 
mum design analysis 


\3 
7 


DESTRUCTION TEST 
of complete com- 
pressor cylinders 
verifies engineers’ 
design calculations. 


of 


CROSSHEAD SLIPPER 
ADJUSTMENT within 
one-thousandth of an 
inch assures much 
longer packing life. 


HONING of connect- 
ing rod crankpin and 
crosshead pin ends 
results in tighter fits, 
no loose shells. 


PROFILOMETER in- 
spection of highly 
finished parts as 
sures easy break-in 
and long life. 


REMOVABLE DOWEL 
locks piston rod to 
crosshead — prevents 
turning due to loos- 
ened crosshead nut. 


THERMODYNAMICS 
SECTION analyzes 
each application to 


size unit and deter- 
mine its performance. 


INTEGRATED DIV. in- 
cludes foundry, man- 
ufacturing, sales, 
service and engineer- 
ing in one location. 


- 
as 


KOLENE PROCESS 
removes impurities 
from bearing shell 
that weaken bond be- 
tween it and babbitt. 


FINISHED GROUND 
BEARING SHELLS 
provide positive full- 
contact backing for 
long life. 


STEEL TIE BAR, keyed 
and bolted in place, 
strengthens frame 
and maintains the 
original alignment. 


“J 


SALES AND SERVICE 
INTEGRATION recog- 
nizes kinship of one 
to the other. One man 
administers both. 


ULTRASONIC TEST— 
an advanced method 
of examining certain 
critical parts for in- 
ternal quality. 


CAST-IN LUBE OIL 
SYSTEM with internally 
drilled oil passages 
eliminates crankcase 
“plumbing.” 


PARCO-LUBRITING of 
critical wearing sur- 
faces completely 
eliminates most start- 
up scuffing problems. 


pepe ey ROLLER 
ARINGS fea- 
a sae Grietion losses 
which help to extend 
compressor life. 


$1,000,000 ADDITION 
TO LABORATORY as- 
sures sound equip- 
ment designs based 
on actual research. 


MAGNAFLUX AND 
MAGNAGLO inspec- 
tions are widely used 
to expose surface im- 
perfections. 


FEATHER VALVE— 
industry’s preferred 
compressor valve—is 
efficient, quiet, and 
low in maintenance. 


AIR Cone te 
GAUGE ROOM has 
master ‘acai blocks 
constantly used to 
check instruments. 








FLUIDICS* at work 

This agitated tank is 35 feet high, 
weighs 10 tons and has a capacity of 
17,000 gallons. 

The construction is Pfaudler® Glas- 
teel—glass inside, for corrosion resist- 
ance; steel outside for strength. It costs 
less than you would pay for a stainless 
tank of equal capacity. 

You name the size. Admittedly, tanks 
like this are not standard items. Yet, we 
can and will deliver Glasteel in vessels 
sized and designed to fit your needs. 

For example, we recently supplied a 
7,150-gallon agitated reactor for proc- 
essing monochloracetic acid and alco- 
hol at 158° F., with jacket designed for 


25 psi pressure at 350° F. 


GLASTEEL TANKS 


Then there are the really big 35,000- 
gallon Glasteel storage tanks, a very 
common sight on our production lines. 

It takes special skills and facilities in 
fabrication to make such vessels. We 
welcome the BIG ones. And, again, with 
Glasteel, big size actually means prices 
smaller than you pay for many other 


materials of construction. 


Protects purity. The 17,000-gallon tank 
pictured will be used by The Borden 
Chemical Company for PVC production. 
Glasteel has become the industry stand- 
ard for polymerization equipment, since 
it won't contaminate or discolor any of 
the materials used or produced. Nor 
will it act as a catalyst. This equipment 
is exible too, and can be changed from 


PFAUDLER PERMUTIT inc. 


Specialists in FLUIDICS...the science of fluid processes 


one polymer to another in tune with 
market trends. 

Reduced down time. The surface of 
Glasteel is abrasion-resistant and 
smoother than the most highly polished 
metals. Very little adheres to it. What 
does you can quickly wash away be- 
tween batches. Result: more output of 
product per day than with other ma- 
terials. 

Facts for your files. Bulletin 932 covers 
Pfaudler Polymerizers. Bulletin 975 de- 
tails the economies of and specifications 
for Glasteel Storage. We'd be happy to 
send copies, or answer questions about 
BIG Glasteel tanks. Write to our 
Pfaudler Division, Dept. CEB-80, Roch- 
ester 3, New York. 


*FLUIDICS is the Pfaudler Permutit 
program that integrates knowledge, 
equipment and experience in solving 
problems involving fluids. 























